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CUTE rheumatic fever is well recognized as a cause of inflamma- 
tion of the endocardium, the pericardial and pleural cavities, the 
joints and, occasionally, the lungs. In the brain, Syderham’s chorea 
is accepted as a rheumatic equivalent and,a frequent cause of valvular 
lesions of the heart.’ It is also fairly well known that Sydenham’s 
chorea may account for a great variety of behavior disorders in chil- 
dren.” However, it is not so well known that acute rheumatic fever 
may produce severe mental changes of a different character and without 
the motor phenomena typical of Sydenham’s chorea. It is this group 
with which our report is concerned. In some of these patients the 
disturbance is bizarre, with vague hallucinations, phobias and acute 
panic-like episodes. Delirium, with increased psychomotor activity, 
restlessness, twitching of the muscles and even convulsions may appear. 
In some cases the cataleptic features may be prominent, so that the 
entire picture resembles schizophrenia. In fact, those who look on 
schizophrenia as a type of reaction for which there may be a variety 
of causes, both constitutional and acquired, consider that rheumatic 
encephalitis is the cause in some cases of so-called schizophrenia. 
Bruetsch * found that 6.4 per cent of a group of patients dying in a 
hospital for patients with mental diseases showed evidence of endo- 
carditis at autopsy. The age of the lesions varied from a few days to 
over thirty years. In the functional group, those with dementia precox 
or manic-depressive or involutional psychoses, 8.1 per cent showed 
endocarditis at autopsy. Only 1 per cent of the patients with dementia 
paralytica showed such changes. Bruetsch described anatomic changes 
in the brain which he believed were a result of rheumatic endarteritis. 


1. Greenfield, J. G., and Wolfsohn, J. M.: The Pathology of Sydenham’s 
Chorea, Lancet 2:603-606 (Sept. 16) 1922. Waggoner, R. W.: Sydenham’s 
Chorea, Am. J. M. Sc. 182:467-476 (Oct.) 1931. 

2. Neal, J. B.: Encephalitis: A Clinical Study, New York, Grune & Stratton, 
Inc., 1942. ' 

3. Bruetsch, W. L.: The Histopathology of Psychoses with Subacute Bac- 
terial and Chronic Verrucose Rheumatic Endocarditis, Am. J. Psychiat. 95:335- 
346 (Sept.) 1938. 
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He was of the opinion that acute rheumatic fever can cause diffuse 
damage to the brain and can give rise to a psychosis, usually of the 
schizophrenic type. His experience has been more with the late 
effects and not with the acute episodes during the active rheumatic 
inflammation. In 1942 Foster* reported a study of the association 
between convulsive seizures and rheumatic cardiac disease. The inci- 
dence was two and a half to seven times more frequent among a group 
of 2,153 patients with rheumatic cardiac disease than among the general 
population. Bruetsch® has reported 3 cases of convulsions in which 
the patients showed endarteritis in the brain at autopsy, which he 
considered of rheumatic origin. ; 

Sacks ® has reviewed the pathologic changes of rheumatic fever and 
emphasized the widespread involvement of the peripheral arteries. The 
small arteries, those of medium caliber, the arterioles and the sinusoidal 
capillaries are most frequently involved. In chorea, he described a 
diffuse encephalitis or meningoencephalitis with the main lesions in and 
about the blood vessels. Winkelman and Eckel’ have described 
meningoencephalitis in acute rheumatic fever. They stressed the impor- 
tance of the edema. There is endarteritis of the small vessels, with 
areas of incomplete softening; acellular areas in the cortex are a prom- 
inent feature. The neuropathologic picture is complicated by embolic 
phenomena when there is endocarditis. In addition to endarteritis and 
lysis of the nerve cells, there is the usual reactive phenomena to degen- 
eration, that is, a glial mesodermal reaction. They pointed out that 
it is not a specific lesion. The changes are similar to those occurring 
in other acute infections, toxemias and anoxemias.’ Bruetsch ® found 
involvement of the small blood vessels, usually limited to the cortex. 
There was intimal proliferation, with small or large areas of infarction. 
Numerous acellular areas were found. He stated that the basic lesion 
is a chronic vascular process of an endarteritic type. Kernohan, Wolt- 


4. Foster, D. B.: Association Between Convulsive Seizures and Rheumatic 
Heart Disease, Arch. Neurol. & Psychiat. 47:254-264 (Feb.) 1942. 
5. Bruetsch, W. L.: Rheumatic Epilepsy: Sequel of Rheumatic Fever, Am. J. 


Psychiat. 98:727-732 (March) 1942. 

6. Sacks, B.: The Pathology of Rheumatic Fever: A Critical Review, 
Am. Heart J. 1:750-772 (Aug.) 1926. 

7. Winkelman, N. W., and Eckel, J. L.: Endarteritis of the Small Cortical 
Vessels in Severe Infections and Toxemias, Arch. Neurol. & Psychiat. 21:863- 
875 (April) 1929; The Brain in Acute Rheumatic Fever: Nonsuppurative Meningo- 
Encephalitis Rheumatica, ibid. 28:844-870 (Oct.) 1932. 

8. Chornyak, J.: The Structural Changes Produced in the Human Brain by 
Oxygen Deprivation (Anoxemia) end Their Pathogenesis, Ann Arbor, Mich., 
Edwards Bros., Inc., 1938. 

9. Bruetsch, W. L.: Chronic Rheumatic Brain Disease as a Possible Factor 
in the Causation of Some Cases of Dementia Praecox, Am. J. Psychiat. 97:276- 
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man and Barnes '° concluded from a pathologic study of 42 cases that 
changes in the central nervous system, with or without symptoms, not 
only were common with all types of endocarditis but also were as dis- 
tinctive as the various types of endocarditis and could be correlated one 
with the other. They stated that more careful neurologic and psychia- 
tric studies of patients would probably show a greater incidence of 
symptoms than is now appreciated. 

There has been little discussion of these acute mental changes in 
patients with rheumatic fever in recent years. Kernohan, Woltman and 
Barnes *° stated that in the middle of the nineteenth century cerebral 
involvement occurred in about 4.8 per cent of all cases of acute articular 
rheumatism and usually was fatal. Many of these patients died with 
hyperpyrexia, a serious complication of rheumatic fever. These authors 
reported 26 cases of rheumatic endocarditis studied at autopsy in which 
96 per cent had pathologic changes in the brain. Twenty-one had some 
type of neuropsychiatric disturbance, most frequently hemiplegia (10 
cases). Seven had headache, 5 had had convulsions and 3 had had 
chorea. Some type of mental abnormality developed in 5 during obser- 
vation. Frisch "' reported the history of an 11 year old girl with acute 
rheumatic fever in whom severe cerebral involvement developed, with 
hyperpyrexia and maniacal delirium. The spinal fluid showed an 
increase in cells and protein content. Therapy with solution of tribro- 
moethanol was used during the stage of the acute symptoms, and after 
a prolonged course recovery occurred. Dobbs and de Saram ** reported 
the case of an 8 year old girl in whom delirium, hyperventilation and 
then hyperpyrexia developed, followed by death, after acute rheumatic 
arthritis. Salicylate intoxication was suspected, but therapy with sodium 
bicarbonate had no effect. Postmortem examination showed many 
small hemorrhages throughout the white substance of the cerebellum, 
cerebrum and pons. MHaskell’* reported 2 cases, in 1914, of acute 
mental disturbances in rheumatic fever. One patient recovered in four 
months and 1 in seven months. 

It is apparent that acute rheumatic fever may produce cerebral 
involvement different from the usual picture seen in Sydenham’s chorea. 
The recent emphasis by Bruetsch on the end results of such lesions 


10. Kernohan, J. W.; Woltman, H. W., and Barnes, A. R.: Involvement of 
the Nervous System Associated with Endocarditis: Neuropsychiatric and Neuro- 
pathologic Observations in Forty-Two Cases of Fatal Outcome, Arch. Neurol. 
& Psychiat. 42:789-809 (Nov.) 1939. 

11. Frisch, I. A.: Rheumatic Encephalitis (Chorea Insaniens) : A Case Report 
with the Use of Avertin Therapy, J. Pediat. 5:654-658 (Nov.) 1934. 

12. Dobbs, R. H., and de Saram, G. S. W.: Acute Hemorrhagic Encephalitis 
Associated with Acute Rheumatism, J. Path. & Bact. 46:437-440 (May) 1938. 

13. Haskell, R. H.: Mental Disturbances Associated with Acute Articular 
Rheumatism, Am. J. Insan. 71:361-381, 1914. 
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prompted us to study our cases carefully to determine the type and 
incidence of mental changes seen during the acute disease. The pur- 
pose of this paper is to describe the mental phenomena and _ behavior 
disorders observed in 207 cases of acute rheumatic fever. 


REPORT OF CASES 


Case 1—A 22 year old white man was admitted to the hospital on April 12, 
1944, with scarlet fever. The father was living and well. The mother died at 45 
of unknown causes. One brother and one sister were living and well. His past 
history revealed a vague illness diagnosed as chorea at the age of 9. Careful 
questioning of the father did not suggest that this illness was true Sydenham’s 
chorea. Seven months before this admission he had been studied in this hospital 
with exudative laryngitis. 

He had become ill the day before his admission to the hospital with sore 
throat, chills and fever. A scarlatiniform rash appeared on the day of admission 
Physical examination showed the typical cutaneous eruption of scarlet fever. The 
throat was red and swollen. The heart was normal, with no murmurs. The blood 
pressure was 100 systolic and 65 diastolic. 

Culture of material from the throat on admission showed beta hemolytic 
streptococci, which were still present nine days later. The red blood cell count 
was 5,140,000, the hemoglobin content 65 per cent and the white blood cell count 
8.100, with 78 per cent neutrophils, 18 per cent lymphocytes, 3 per cent monocytes 
and 1 per cent eosinophils. The urine was normal. 

He was given convalescent scarlet fever serum, 35 cc. on admission and 30 cc. 
on the thirteenth day in the hospital. He was only moderately uncomfortable 
and responded quickly to treatment. 

On the seventeenth day in the hospital his temperature rose to 100 F., and it 
reached this level on the eighteenth, nineteenth and twentieth days. During this 
time he complained of a mild sore throat and severe headache. A culture from 
the throat failed to show hemolytic streptococci. The sedimentation rate on the 
twenty-first day was 31 mm. per hour (Westergren), and on the thirty-seventh 
day it was 57 mm. per hour. An electrocardiogram on the twenty-fourth day was 
within normal limits, with a rate of 75 and a P-R interval of 0.19 second. On 
the twenty-ninth day the P-R interval was 0.16, with a rate of 85. 

On the forty-fifth day in the hospital he complained that the other patients 
were talking about him. He asked repeatedly for his father and insisted he could 
hear him talking in the hall. He was disoriented and agitated. The sedimentation 
rate had risen to 59 mm. per hour, and he complained of vague pain in the 
shoulders. The following day he was depressed and crying. He stated that he 
saw strange objects moving about his room and heard odd noises. Neurologic 
examination revealed no abnormalities. There were no cardiac murmurs. The blood 
pressure was 150 systolic and 70 diastolic and the pulse rate 144. Spinal puncture 
showed an initial pressure of 210 mm. of water, with normal dynamics. The 
spinal fluid was clear, with 2 white blood cells per cubic centimeter ; the sugar con- 
tent was 88 mg. per hundred cubic centimeters ; total protein content was 65 Gm. per 
hundred cubic centimeters, and the colloidal gold curve was 4333220000. Reaction 
to a Wassermann test was negative. 

He was fed with difficulty, as he thought the food had been poisoned, and he 
refused to take medication. On the forty-seventh day and for six days he was 
given 10 Gm. of sodium salicylate in 1,000 cc. of isotonic solution of sodium 


chloride intravenously. There was no perceptible improvement in his condition. 
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He varied from periods of quiet to periods of extreme hyperactivity. The sedi- 
mentation rate was 77 mm. per hour on the fiftieth day and 93 mm. per hour 
three days later. 

He was extremely restless and slept only at short intervals. On the evening 
of the fifty-first day he seemed exhausted. The pulse rate was 170. The following 
morning he was much quieter. Cardiac examination, which had revealed nm 
murmurs previously, now showed a blowing diastolic murmur along the left 
sternal border both when he was sitting erect and when he was lying down. At 
the apex was a grade 2 systolic murmur. The blood pressure was 135 systolic 
and 58 diastolic. There were no petechiae. The aortic diastolic murmur was 
heard throughout the remainder of his stay in the hospital. A second spinal 
puncture was done on the fifty-third day, which showed an initial pressure of 
140 mm. of water, with normal dynamics. The fluid was clear, with 1 white 
blood cell per cubic centimeter; the sugar content was 180 mg. per hundred cubic 
centimeters; the protein content was 65 Gm. per hundred cubic centimeters; the 
colloidal gold curve was 2321100000, and reaction to the Wassermann test was 
negative. Cultures of the blood taken on the fifty-second and fifty-third days 
showed no growth. On the sixtieth day the sedimentation rate was 60 mm. per 
hour, on the sixty-seventh day it was 22 mm. per hour and on the seventy-first 
day it had dropped to normal. 

With the. onset of the delirium on the forty-sixth day the patient rapidly became 
maniacal and extremely difficult to control. During the forty-seventh day he wan- 
dered out of his room and was returned with difficulty. He was noisy and 
shouted for his father, saying he was going to die. During the night he pushed 
the ward boy out of his room and barricaded the door with his bed. After much 
persuasion he opened the door and went quietly to bed. During the night he 
moaned and mumbled to himself. The next day he had periods when he would 
sit quietly on the bed, looking out the window and refusing to talk. At other 
times he would become extremely restless, whistling, talking and calling for his 
father and attempting to get out of his room. On the fifty-second day he was 
notably active and difficult to control. He kept getting in and out of bed. He 
stated: “I am insane, but I won't plead insanity.” He was fed with difficulty 
because he felt that the food was poisoned. On the fifty-fifth day he voided in 
his bed. By the fifty-seventh day he was much quieter and more easily managed. 
He would lie on his bed for hours not talking. He was sleeping better at night. 
He continued to complain of hearing odd noises and’ of hearing the voices of his 
father and brother. On the sixty-fifth day he complained that he was “imagining” 
things again. He “wanted to die’ and stated that he knew he was “crazy.” By 
the seventieth day he was spending most of his time in his room reading. He did 
not associate with the other men in the ward and appeared depressed and morose. 
He would eat only with urging. On the seventy-seventh day he told a patient that 
“he would be found hanging from a pipe,” and that evening he started a fire with 
papers in his room. On the eighty-third day he expressed concern over his 
difficulty in writing and conveying his ideas. 

The following are excerpts from a neuropsychiatric interview on the one 
hundred and eleventh day. 

“| . When the boys were GI’ing this morning I just sat there instead of 
going in. I know I am in the wrong, but I lie around instead of helping out. I 
feel as though I ache. It seems like people are against me. From my actions I don’t 
blame them a bit. The boys on the ward are against me because I know I don’t 
deserve the service I have been getting. When the nurse asked me to come over 
here I hesitated to move. I just hate to be begged. I felt as though I had come to 
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fear that there wasn’t much I can do about it. I just felt that the only way out 
was suicide. I hate to say it, but.... 

“I feel that people think I am crazy or know I am, just by my actions, by 
not having a good time and not enjoying myself. I don’t remember much about 
the first part of my illness. I remember being on ward 201 (closed ward). (Do 
you have that feeling about seeing your father and brother, imagining you see them?) 
I don’t do that any more. When I see them I know they are there. At times 
I think I will never get out of the hospital, Sir. (Do you feel mentally different 
now than before you became sick?) I noticed I was a little more cheerful the other 
day. I felt as though I could go to work. I hesitate, I just haven’t got confidence 
in myself. ... 1 believe that is what it amounts to. 

“T seem to be psychic as though some one is watching my every move. It seems 
to be more cenfusing all the time. I just think I don’t have a chance any more. | 
feel that I am not wanted any more, being as filthy as { am. I just don’t take care 
. 
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The course of the disease in the patient in case 1, aged 22, from his admission 
to the hospital with scarlet fever. The continuous line indicates the temperature, 
and the broken line indicates the sedimentation rate. 


of myself any more. I don’t take a shower and things like that. It seems as though 
I hear people talking about me. They seem to be saying that I am gold bricking, 
and it seems as though they are teasing me all the time. I hear the voices in the 
ward. I can’t hear them now. It seems so real. When I am talking to the persons 
themselves they don’t seem to be saying it, but when I turn my head or something 
it seems like I can hear it from the person I was just talking to. They either swear 
or say I should be down in 201 or Section 8 and that kind of stuff. The voices seem 
to accuse me of being lazy. I actually believe these occur, I guess. They talk 
about guys being restricted for going AWOL, and it is just confusing. They 
keep mentioning the fact, and I have just got it in my mind that I have been AWOL 
without knowing it. I remember when Abby, the fellow who takes the electrocardio- 
grams. It seems that when they brought me down here in a wheel chair I thought 
that they were going to shoot me or something. That is what I was thinking. 
It seems that I thought I had done something wrong in town. I thought that I had 
committed a sexual offense of some sort. I believe it was called rape at the time, 
and it still is. It seems as though I thought it was in front of some depot or station 
or something, and I thought there was a picture of it sent to my home town paper. 
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I thought one of the sergeants stood alongside of the car and took a picture of it, 
and the sergeant who was sleeping next to me was going to put it in the home 
town paper. So I thought that they were going to shoot me when I came down to 
your ward, Sir. ; 

“When reading, I just can’t seem to concentrate. It seems like some one 
just walks up to me. Physically I feel that I am pulsating in my body. I feel 
more or less a nerve pulsating in my back or something like that. I feel as 
though I have to urinate all the time. That’s the feeling I have. The boys have 
been telling me about the x-rays and things that you have to get in order to get 
out of the ward. .. . swallowing some kind of paste and they take an x-ray of it. 
I suppose just to see if there is actually anything wrong inside. The nurses 
sometimes walk through and ask us if it is the rheumatic fever ward or the 
romantic fever ward. 

“T guess I am just too serious. I sit around and listen to the other guys’ sick- 
nesses and troubles, what they say about blood pressures, etc., and I just wonder 
what I might have. My father seems to think there is some improvement. | 
called him long distance and told him I thought I could get over it.” 

The patient was discharged to the Veterans Administration Hospital near his 
home five months after his admission. He remained there for one month and 
was then discharged home. 

This patient had acute rheumatic fever, with involvement of the aortic valv« 
and the development of mild aortic insufficiency. The preceding scarlet fever is 
accepted as the first phase of the infection. Seventeen days later his rheumatic 
fever began with fever and severe headache. -This is the initial complaint which 
can be ascribed to the central nervous system. The later findings of increased 
spinal fluid protein content afd an abnormal colloidal gold curve corroborate the 
clinical findings of diffuse cerebral involvement. 

The psychotic state in this case of rheumatic fever is interesting for the 
variety of symptomatology which is involved. There is the phase of acute delirium, 
with notable restlessness. He later showed definite depression, with self accusa- 
tion, gave expression to feelings of guilt and was suicidal. He also at times 
showed the cataleptic-like phenomena. There were definite paranoid delusions of 
reference and persecution. At times he showed what suggested a severe psychas- 
thenic-like state. The clinical picture before discharge from this hospital to a 
Veterans Administration Hospital was not unlike that of schizophrenia of the 
paranoid type, with some deterioration. Such a diagnosis would readily have been 
made if the history of the case were unknown. In addition to delusions, halluci- 
nations played a prominent role even during the nondelirious phase of the illness 
However, in the interview on the one hundred and eleventh day he showed 
remarkable ability to talk of his symptoms in such a manner as to indicate a 
relatively intact personality. 

The social history obtained from interviews with the patient’s father, brother 
and sister indicates a healthy normal personality structure. In the army he had 
made an excellent adjustment, and he had become an instructor in the radio 
school and was rated as superior. His motivation and attitude toward military 
service were even above the average. Prior to his illness he was considered to 
have had an excellent sense of humor and was described by his family as a 
“kindly, easygoing” person. He was neat about his appearance but not to any 
neurotic degree. He had never been arrested either in civilian or military life. 
He was brought up in a fairly strict home but was not subjected to any sadistic 
type of discipline. His correspondence with his family indicated that he “liked 
the army” and was adjusting well. Inquiries of his commanding officer cor- 
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roborated the soldier’s opinion as to his excellent and superior achievement in 
the army. His psychosexual development seemed to be mature. He seemed to 
have reached complete maturity and had normal heterosexual drives and interests. 
Briefly, then, the social history reveals a normal personality structure, free of any 
previous psychoneurotic reactions or behavior disorders, with a normal family 
history free of mental illness. The family relationships seem extremely healthy, 
with possibly more than the usual affectionate regard between all members. 

A follow-up inquiry in September 1945 revealed the following information 
from his sister. It was not possible for us to have a direct interview, but at least 
the reply indicates an excellent social recovery. 

“Brother was discharged from the Veterans’ Hospital on October 24. We 
were up to see him the preceding Sunday before he was granted his discharge, 
and brother was in the same condition as when he left you. Every one of us 
had given up all hope. My older borther told him that he had to leave for the 
army in a few days and would like to have him home before he left. The next 
day brother made a long distance call himself, asking us to come and get him 
the following day. 

“Brother was home only a few hours when he went to a farewell party that 
was being held for my older brother that evening. He seemed perfectly natural 
and wore his civilian clothes in spite of the fact that they were a little large. 
After that party he shunned people and wouldn’t leave the house. Even the house 
seemed strange. He didn’t want to see any of our relatives and would go to his 
room when we had company. Dad would offer him the use of the car many a 
time, but nothing seemed to break-his discouragement until one of his old buddies 
came home from the Navy, which was just a few days before Christmas. Brother 
went out with him several times and was really enjoying life once again. A few 
weeks later he was best man at a wedding and has been coming along just fine 
ever since. He now weighs 250 pounds. 

“It seems to me that a slight shock would put my brother on his feet. He 
now is attending a university. He started last June and has done fairly well. 
He is taking up law and intends to be a lawyer. He also has a very nice girl 
and she thinks the world and all of him. 

“I wish you could see the change in him. He is just as he was bejfore he leit 
for service. Now he is a happy-go-lucky fellow without a care in the world. 
He likes very much to be with people and is always making new friends. He is 
well liked by every one. We have never told any one of his trouble, because he 
himself has never mentioned a thing about it since he came home. I don’t think 
he realizes what he has been through. Once he remarked that he was insane at 
one time, but we passed it off and all is forgotten. . . . Once in a while he 
mentioned that his heart was bothering him, but it was very seldom that he 
complained. 

This case illustrates one of the manifestations of rheumatic fever 
rheumatic encephalitis. The chronic stage of the mental illness remark- 
ably simulated schizophrenia. The report of this case, however, is 
entirely too limited to justify any further theoretic discussion as to the 
relationship of rheumatic encephalitis to the clinical problem of schizo- 
phrenia as a reaction pattern. It does indicate that schizophrenic symp- 
toms are not ‘significant by themselves in determining the etiology. 

In addition to this patient who displayed cerebral rheumatism in so 


dramatic a fashion, we observed several other patients who showed 
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suggestive evidence of cerebral involvement during an acute episode 
of rheumatic fever. We shall present briefly the histories of 4 cases of 
this type, but we emphasize the fact that we do not feel that the involve- 
ment is proved. 


Case 2.—A 19 year old white youth was admitted to the hospital on March 24, 
1945, complaining of pain and swelling in both knees of two days’ duration. The 
family and past histories were noncontributory. Physical examination showed 
tenderness and swelling of both knees and ankles. The wrists were tender but 
not swollen. The heart was irregular, with ventricular extrasystoles. At the 
apex was a soft grade 1 systolic murmur. The apical first tone was accentuated. 
The blood pressure was 122 systoiic and 74 diastolic. The temperature was 
102 F., the pulse rate 94 and the respiration 22. The hemoglobin content was 85 
per cent; the red blood cell count, 4,300,000; the white blood cell count, 21,000, 
and the sedimentation rate, 117 mm. per hour (Westergren). The antistreptolysin 
titer was 625 units per cubic centimeter. 

On the day following his admission to the hospital the patient was given 
10 Gm. of sodium salicylate with 6 Gm. of sodium bicarbonate, in divided doses. 
The following day the plasma salicylate level was 19 mg. per hundred cubic 
centimeters. On the third day in the hospital the dose of salicylate was increased 
to 2.1 Gm. six times daily, a total of 12.6 Gm. every twenty-four hours. The use of 
sodium bicarbonate was discontinued. On the fifth day in the hospital the plasma 
salicylate level was 46.5 mg. per hundred cubic centimeters. In the early morning 
of the fifth day he awoke and walked into the latrine, looking for a sergeant and 
a girl who he thought were there. He was returned to bed without difficulty, 
but he appeared agitated and restless. He was disoriented as to time. He could 
remember none of the events since he was hospitalized. He thrashed about in bed 
in an aimless manner and had a silly inappropriate type of laugh as well as some 
speech defect and difficulty in perception. His speech was not coherent. Neuro- 
logic examination showed findings of doubtful significance. The plantar responses 
were abnormal but not true Babinski in type. The abdominal and cremasteric 
reflexes could not be obtained. Cardiac examination showed an unchanged con- 
dition. There were no petechiae. The temperature was 99 F., the pulse rate 120 
and the respiration 25. There was no hyperventilation such as occurs in salicylate 
intoxication. Spinal puncture showed an initial pressure of 140 mm. of water, 
with normal dynamics. Examination of the fluid showed no cells; a sugar content 
of 107 mg. per hundred cubic centimeters; a protein content of 14 Gm., and a 
salicylate level of 12 mg. per hundred cubic centimeters. The colloidal gold 
curve was 1111110000. The following day the patient’s condition showed no 
change. He saw little silver objects on the walls. He talked to himself most of 
the time. On the eighth day his mental condition was clear. He talked coherently, 
was well oriented as to time and remembered the incidents preceding his delirium. 
There was no recurrence of the delirium. Two weeks later the plasma salicylate 
level was raised to 59 mg. per hundred cubic centimeters, with moderate hyper- 


ventilation but no mental symptoms. 

This patient may have had mild rheumatic encephalitis producing 
the mental changes. However, salicylate in such doses will produce 
delirium. Hyperventilation is always associated and precedes the men- 
tal symptoms in a toxic reaction due to salicylate.'* No hyperventila- 


14. Coombs, F. S.; Warren, H. A., and Higley, C. S.: Toxicity of Salicylates, 
abstracted, J. Lab. & Clin. Med. 30:378-379 (April) 1945. 
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tion was present in this patient during the period of mental changes. 
In addition, when salicylate was given later and the plasma level raised 
10 mg. above that present at the onset of the delirium, hyperventilation 
appeared but no delirium. While this is not definite proof, it is sug- 
gestive evidence to support a diagnosis of cerebral rheumatism. 


Case 3.—A 27 year old white man was admitted to the hospital on June 6, 
1945, with scarlet fever due to group A type 19 hemolytic streptococci. He had 
an uneventful course and was discharged on July 4, 1945. On cardiac examina- 
tion the heart was normal. He was readmitted on July 9, complaining of malaise, 
generalized aching and a moderate cough. He had noticed that his heart was 
beating irregularly for four to five days. The family history was noncontributory. 
He had had rheumatic fever at the age of 7, but he did not remember any of 
the details of the illness. 

Physical examination showed a tall, thin, blond man. The temperature was 
100 F., the pulse rate 60 and the respiration 20. The heart was not enlarged 
and the rhythm was irregular, with dropped beats. There was a moderately loud 
aortic diastolic murmur. Electrocardiograms showed auriculoventricular disso- 
ciation. On the seventh day in the hospital the P-R interval was 0.36 seconds, 
and it did not reach a normal level until the sixtieth day in hospital. The 
sedimentation rate was 65 mm. per hour (Westergren) on admission, rose to 
73 mm. per hour in the tenth day and returned to normal on the fifty-seventh 
day in the hospital. The antistreptolysin titer was 833 units per cubic centimeter. 
He was treated with small amounts of salicylate for symptomatic relief only. The 
aortic diastolic murmur persisted until his discharge from the hospital, and in 
addition a grade 2 apical systolic murmur appeared. 

This man had completed an army radio course without difficulty. During his 
stay in the hospital with scarlet fever he had been a normal, well oriented soldier. 
It was noted on his admission to the hospital with rheumatic fever that he was 
extremely quiet and reticent and that he gave his history in a hesitant manner. 
He was oriented as to time and space, but his slow, hesitant manner and speech 





were noted by all who saw him. His face was expressionless. He had difficulty 
in sleeping for the first three weeks, but then he became more animated and 
began to take some interest in the other patients in the ward. His convalescence 
was slow. He quickly lost all his generalized aching after salicylate therapy, but 
when he was allowed up he complained of fatigue and vertigo. In an interview 
with the psychiatrist on the thirty-second day in the hospital he expressed concern 
over his inability to concentrate and remember things he had read. He had 
difficulty with simple subtraction. He complained of extreme tiredness and fatigue. 
Neurologic examination showed a gross tremor of the protruded tongue. There 
was a tendency to a masked facies. The gait was deviated to the left, with more 
swinging of the left arm while walking. The biceps reflex was more active on 
the right. Lumbar puncture on the one hundred and twenty-ninth day in the 
hospital showed no abnormalities. He slowly improved, and he was discharged 


from the hospital after one hundred and eighty-six days. 

The possibility of rheumatic encephalitis was not recognized in this 
patient until in his convalescence. However, the change in his appear- 
ance and behavior from his admission to the hospital for scarlet fever 
and his admission for rheumatic fever was striking. His own account 
of his reactions and sensations during his illness and convalescence sug- 
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gests that he had a diffuse cerebral invelvement. At the time of his 
discharge his actions.and facial expressions were much more animated 
though still not considered normal. 


Case 4.—A 20 year old white youth was admitted to the hospital, complaining 
of a cough, chills and fever. His mother had had rheumatic cardiac disease. 
His past history was noncontributory. Examination showed only an acute infec- 
tion of the upper respiratory tract. Ten days later, roentgenologic examination 
showed a moderate pleural effusion on the right side. Culture of this fluid showed 
no growth. On the eighteenth day in the hospital a typical scralatiniform cutaneous 
eruption appeared, with an acute pharyngitis, and a diagnosis of scarlet fever was 
made. He was given sulfadiazine and scarlet fever convalescent serum. He was 
acutely ill for several days but then improved. On the forty-sixth day he was 
transferred back to the general medical service with the pleural effusion on the 
right side still present. This slowly absorbed, and the pleural cavity had cleared 
on roentgenologic examination on the ninety-seventh day in the hospital. On the 
fifty-ninth day he had an elevation of temperature to 101.4 F., and the pulse rate 
was 120. For the following five days he had hypochondriacal delusions and also 
complained that the other patients were talking about him. He was convinced 
he was going to die. He walked about the ward and refused to remain in bed. 
He had difficulty in sleeping and was hard to control at night. After several 
days he quieted down but still showed considerable concern over his condition. 
He had a foolish laugh and smile. Examination of the spinal fiuid on the 
seventieth day showed no abnormalities. 

On the sixty-fifth day he first complained of pain in the left foot and knee. 
The knee was swollen and showed a small effusion. There was a grade 1 apical 
systolic murmur where none was present before. The electrocardiogram on the 
sixty-ninth day was normal but showed a P-R interval of 0.24 three days later. 
Two weeks later the P-R interval was normal but changes had appeared in the 
T waves in leads III and IV. The segimentation rate was 100 mm. per hour 
(Westergren) on the sixty-sixth day, ‘and it remained elevated until the one 
hundredth day in the hospital He was discharged after one hundred and 
twenty-eight days in the hospital, with a persistent grade 2 apical systolic murmur. 


The patient’s first manifestations of rheumatic fever were fever and 
sudden pronounced mental changes on his fifty-ninth day in the hospital. 
Several days later the acute symptoms in the joints appeared. Exami- 
nation of the spinal fluid showed no abnormality to confirm the sus- 
picion of cerebral involvement. However, it may be that in mild 
conditions this would not be expected or the changes may disappear 
quickly. 

Case 5.—A 26 year old white man was admitted to the hospital on Nov. 1, 
1942, with an acute infection of the upper respiratory tract. He was discharged 
after four days. On November 21 he was readmitted, with severe pain in the 
arms and legs. Three days later a pericardial friction rub developed, with con- 
siderable pain in the chest and a temperature of 103 F. He was acutely ill. The 
white blood cell count was 28,300. Examination of the urine revealed it to be 
normal. Several cultures of the blood showed no growth. Electrocardiograms 
showed inversion of the T waves in all leads. He slowly recovered, and he was 
discharged after one hundred and sixty-five days in the hospital. He had no 
abnormal mental reaction, but on the thirteenth day a partial paralysis of the left 
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third nerve developed, with ptosis of the left lid and diplopia on looking upward 
and to the right. The paralysis cleared up quickly and after three days had 
disappeared. 

This patient showed focal signs of cerebral involvement, with 
partial paralysis of the third nerve. There was no delirium. Subacute 
bacterial endocarditis was suspected, but cultures of the blood were 
repeatedly sterile, and no other embolic phenomena appeared. 


COMMENT 

These cases represent our experience with cerebral manifestations 
in 207 patients with rheumatic fever observed over a three year period 
in an army post in the Midwest. From our experience and that of 
others, it is evident that acute cerebral reactions do occur during the 
course of rheumatic fever and may constitute a serious problem in 
treatment and prognosis. The mental symptoms may occur as the 
presenting picture and with little or no arthritic manifestations (case 1). 
They may precede the arthritic symptoms (case +), or they may follow 
the arthritic symptoms and at a time when the patient seems well on 
the road to recovery (case 2). Usually the reaction indicates a diffuse 
involvement of the brain and there are minimal, if any, localizing signs. 
However, the patient in case 5 showed only a localized lesion. Ana- 
tomically, it was difficult to account for the findings on the basis of an 
embolus in this case, and we felt that there was a more diffuse lesion, 
with edema. There was complete clearing in several days, with no 
residual paralysis. 

Rheumatic encephalitis may present a bizarre picture, with halluci- 
nations, phobias and acute. panic-like episodes. Delirium, restlessness 
and even convulsions may appear. In some cases a masklike facies. 
mental retardation and sleeplessness may be the only symptoms of 
cerebral involvement. Hyperpyrexia may be a serious complication. 
It did not occur in our patients, but it has been observed by others.’® 
In some patients focal lesions, suggesting the peripheral embolic phe- 
nomena of bacterial endocarditis, may be the manifestation of cerebral 
involvement. In our first patient the spinal fluid showed no increase 
in cells but an increase in protein content. Our other patients showed 
no changes. Frisch’s?! patient showed a small increase in globulin 
content in the spinal fluid and an increase in the cells, with 80 per cent 
lymphocytes. 

The use of large amounts of salicylate in the treatment of rheumatic 
fever may cause difficulty in establishing a diagnosis of rheumatic 
encephalitis because of the possibility of salicylate toxicity. Severe 
salicylate toxicity, with delirium, is usually preceded by a peculiar type 


15. Swift, H. F.: Rheumatic Fever, in Cecil, R. L.: Textbook of Medicine. 
ed. 5, Philadelphia, W. B. Saunders Company, 1941. 
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of hyperventilation.'® This respiratory picture is present and increased 
in severity in the phase of delirium. Hyperventilation was not present 
in our cases of rheumatic encephalitis. When it 1s present, the discon- 
tinuance of the use of salicylate and the administration of sodium bicarbo- 
nate will serve to relieve the respiratory difficulty and the delirium if 
due to excess salicylate. The importance of recognizing this hyper- 
ventilation in the prevention of severe salicylism has been emphasized.'* 

In our experience, the use of sodium salicylate is of no benefit in 
the treatment of rheumatic encephalitis. Others have found this true in 
chorea.** In our second case the patient had what may have been 
encephalitis while receiving large doses of salicylate. Encephalitis 
developed in Dobbs and de Saram’s * patient while he was receiving 
sodium salicylate, and in Frisch’s ** case symptoms developed four days 
after the use of salicylate was stopped. Dobbs and de Saram ** used an 
anesthetic agent, solution of tribromoethanol, to control the maniacal 
delirium. Such measures may have been indicated in our first case 
and certainly should be considered in wildly maniacal states to prevent 
physical exhaustion and additional cardiac damage. 


CONCLUSIONS 

The pathologic changes and symptoms of rheumatic encephalitis 
are reviewed. One case of rheumatic encephalitis is reported in which 
there were decided mental changes, with apparent recovery. Four other 
cases are presented in which cerebral involvement due to acute rheu- 
matic fever seemed probable. 

530 First National Bank Building. 

16. Warren, H. A.; Higley, C. S., and Coombs, F. S.: The Effect of Salicylate 
on Acute Rheumatic Fever, Am. Heart J., to be published. 











TEST FOR QUANTITATIVE VIBRATORY SENSATION 
IN DIABETES, PERNICIOUS ANEMIA AND 
TABES DORSALIS 


Diagnostic and Prognostic Value 


JOSEPH H. BARACH, M.D. 
PITTSBURGH 


HERE are a number of systemic diseases, largely dealt with by 

workers in internal medicine, in which neurologic complications 
play a highly important role and in which a correct evaluation of signs 
and symptoms is of utmost importance in diagnosis and prognosis. 

The neurologic changes which are considered here are those involving 
the peripheral nerves, the posterior nerve roots and the spinal cord as 
they appear in patients with diabetes mellitus, pernicious anemia and 
tabes dorsalis. Of the many and varied neurologic signs and symptoms 
presented by such patients, the major interest in this discussion is loss 
of vibratory sensation. 

Diminution or loss of vibratory sensation also occurs in diseases 
other than diabetes. Various observers have noted this in patients 
having lesions in the cord and in cases of multiple peripheral neuritis, 
especially those involving lead poisoning and poisoning due to alcohol. 
It has also been noted in transverse myelitis, in the spinal form of 
hereditary sclerosis, in syphilitic meningomyelitis and in disseminated 
sclerosis. . 

Pathologic studies in many but not in all cases in which vibratory 
sensation was most altered have revealed well defined lesions within 
the cord as well as in the peripheral nerves, thus establishing the concept 
of this manifestation of disease on a relatively sound clinical basis. 

While it is true that altered vibratory sensitivity may rot be dis- 
covered in diabetes, pernicious anemia or tabes dorsalis. before the 
disease has made certain inroads on the patient, it is equally true that 
this altered vibratory sense may be one of the early clinical mani- 
festations of disease. 

Aside from its value in diagnosis and prognosis, the existence of 
an impaired vibratory sense is forceful evidence of the need for intensive 
or effective treatment. This has been abundantly proved in cases of 
diabetes mellitus and. pernicious anemia. In tabes dorsalis, the need 
for treatment and its intensity should be tempered with clinical judgment 
and skill. 


From the Department of Medicine and the University Hospitals, University 
of Pittsburgh School of Medicine. 
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METHOD 


The significance of vibratory sense has been appreciated for many years. Begin- 
ning with Rumpf1 in 1889, many observers have applied this method of study 
to physiologic and pathologic states. Various methods for the elicitation of the 
vibratory sense have also been suggested. Early in these studies, tuning forks 
of different vibratory rates, from 13 to 1,000 vibrations per second, were used. 




















Fig. 1—The Symns tuning fork, used in the study of vibratory sensation. 


1. Rumpf, A.: Ueber einen Fall von Syringomyelie nebst Beitragen zur 
Untersuchung der Sensibilitat, Neurol. Centralbl. 8:185 (April 1) ; 222 (April 15) 
1889. 
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Gray 2 in 1932 used a tuning fork with a rate of 120 double vibrations per second. 
By placing a coil between the prongs of the tuning fork and energizing this 
coil with an alternating current, the vibratory rate of the fork could be accurately 
controlled. 

A simpler method, and one that has been used by my colleagues and me since 
1922, is the 13 inch (33 cm.) tuning fork adopted in 1911 by Symns,? of Guy’s 
Hospital, London, England. It is a comparatively large and heavy fork with a 
long handle, responding with 108.75 double vibrations per second. The fork is 
struck, and when a correct amplitude is attained the handle of the fork is quickly 
applied to certain bony prominences of the body. The duration of vibratory per- 
ception at each of these areas is measured with a stop watch, and the number of 
seconds is recorded. Normal values have been established by Symns,? Wood 4 
and others. This method is entirely practical, and it is sufficiently accurate for 
clinical purposes. Its simplicity enhances its reliability and usefulness. 

Figure 2, a modification of the chart by Wood, is based on the accepted normal 
values; it is the one that we use in recording our observations. The elective points 
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Fig. 2—At these areas—sternum, radius, ulna, anterior superior spine, tibia, 
external malleolus, internal malleolus and sacrum—readings were made with the 
Symns tuning fork, which is 13 inches long, with 112 double vibrations per second. 
The graph represents average values for 135 diabetic patients, and this curve is 
definitely below the normal. 


for the estimation of the vibratory sense are the sternum, radius, ulna, anterior 
superior spine of the ilium, tibia, external malleolus, internal malleolus and sacrum. 
I have changed the arrangement of the original chart so that the curve presented 
here corresponds to the anatomic levels of the spinal cord. 

It will be noted, first of all, that the sensitivity of the upper half of the body 
is greater than that of the lower half. This is true both in health and in disease. 
In diabetes, in pernicious anemia and in locomotor ataxia, the neurologic signs 
and symptoms are more pronounced in the lower half of the body. If improve- 
ment does occur, the upper half of the body will show this improvement earlier 


2. Gray, R. C.: A Quantitative Study of Vibration Sense in Normal and 
Pernicious Anemia Cases, Minnesota Med. 15:674 (Oct.) 1932. 

3. Symns, J. L. M.: An Accurate Method of Estimating the Vibratory Sense, 
Brit. M. J. 1:539, 1912. 

4. Wood, E. J.: A Further Study of the Quantitative Variations in the 
Vibration Sensation, Am. J. M. Sc. 163:19 (Jan.) 1922. 
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and to a greater’degree than the lower half. In the normal person, while at the 
sternum the perception is of an average duration of twelve to twenty-four seconds 
at the sacrum it is of an average duration of ten to seventeen seconds. The tuning 
fork vibrates at all times at a fixed rate; its vibratory rate is unalterable. 


PHYSIOLOGY 

For a correct interpretation of the findings in this procedure, it 
should be recognized that soft tissues, particularly the skin and its 
tactile sense, play a minor role in transmission -of vibratory sensation. 
It seems that tactile sensation and vibratory sensation are factors apart. 

Vibratory sensation is induced by placing the vibrating tuning fork 
on one of the bony prominences of the body, from which the vibratory 
sense is transmitted along sensory paths leading to the cord and brain. 
In this, bone conduction plays an important role. Vibratory sensation 
is thus transmitted from its point of origin to the posterior roots, then 
to the posterior column and then upward. Vibratory sensation, as a 
whole, depends on the patient’s sense of touch, the pressure sense and 
the degree of sensation transmitted by muscles, bones and joints. 

There are a number of factors entering into the interpretation of 
the values obtained which must be recognized: f. Vibratory sensation 
varies in different persons. Some are more sensitive while others are 
less sensitive to vibration. 2. Vibratory sensation tends to diminish 
with the advance of years. It is lower after middle life. 3. It has 
been noted by Gray? that for some unexplainable reason the left side 
is more sensitive to vibration than the right side of the body, except 
over the'anterior surface of the tibia, the malleolus and the fibula. We 
have verified the correctness of this observation. 4. Edema of the soft 
tissues interferes with perception of the vibratory sense. 5. Paresthesias 
as they occur in sensory neuritis may tend to confuse the results of the 
examination for vibratory sensation. 


PATHOLOGY OF DIABETES MELLITUS 


In diabetes mellitus, neurologic complications, as they are seen from 
day to day, are so common that a reported incidence of 50 per cent ® 
does not seem high enough. If the patients lived longer, no doubt 
the incidence would reach a higher figure. Apparently no part of the 
nervous system is immune to involvement. With varying frequency, 
the peripheral nerves, the roots, the spinal cord and the brain show 
evidences of pathologic change. In this disease, the distribution of 
lesions in the cord and peripheral nerves makes it apparent that periph- 


5. Jordan, W. R.; Randall, L. O., and Bloor, W. R.: Neuropathy in Diabetes 
Mellitus, Arch. Int. Med. 55:26 (Jan.) 1935. Jordan, W. R.: Neuritic Mani- 
festations in Diabetes Mellitus, ibid. 57:307 (Feb.) 1936. Jordan, W. R., and 
Randall, L. O.: Neuropathy in Diabetes, ibid. 57:414 (Feb.) 1936. 
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eral involvement is not secondary to the proximal lesions in the spinal 
roots or the cord. Isolated lesions are found both in the cord and 
in the nerves, and they are independent of each other. In diabetes the 
peripheral nerves are more frequently involved and show greater change 
than the more central structures of the cerebrospinal nervous system. 
This is in striking contrast to the findings in pernicious anemia, in which 
the peripheral nerves suffer less and the central nervous system suffers 
more. 

The pathologic lesion commonly seen is parenchymatous neuritis. 
It may be degenerative or inflammatory. Degeneration is seen in the 
myelin substance and in the axis-cylinder.’ Where the changes in the 
nerves are found to be most striking, there the accompanying vascular 
change and arteriosclerosis are also most striking. Changes in nerves 
and blood vessels go together. These concurrent findings explain the 
coincidental clinical symptoms in the diabetic patient. 

Jordan *® and others have investigated the chemical changes in the 
diseased tissue of the nerve in such cases, with the following tentative 
conclusions : 

Chemical analysig shows an increase in water and protein content. 
The cholesterol may be increased or diminished; the total lipids are 
generally increased; in some they are lower than normal. More so 
the phosphatids show an increase. There is an increase in the water- 
soluble phosphorus compounds. The more severe clinical cases showed 
greater change in the lipid fraction. On the whole, while the chemical 
studies up to the present time are interesting indeed, it may not yet 
be said that they are conclusive; there is more to be learned here. Cor- 
relation of clinical and pathologic studies has as yet failed to show 
an immediate or direct relationship between glycosuria, hyperglycemia, 
the ketosis of diabetes and the neurologic complications of the disease. 
The process is a degenerative one and therefore a slower one. 


PATHOLOGY OF PERNICIOUS ANEMIA 


Goldhamer and his associates,® in a study of 461 cases of pernicious 
anemia, found clinical evidences suggesting changes in the spinal cord 
in 89.2 per cent of the entire series. Of the 461 patients, 53 died. Of 
the 53 that died, 17 had been confined to bed because of progressive 
changes in the cord. Ten out of 11 cases came to autopsy, and in them 
widespread combined degeneration of the cord was a constant finding. 
As to the existence of true peripheral neuritis in pernicious anemia, 
Goldhamer said, “neuropathologists are not in agreement on this point.” 


6. Goldhamer, S.’M.; Bethell, F. H.; Isaacs, R., and Sturgis, C. C.: The 
Occurrence and Treatment of Neurologic Changes in Pernicious Anemia, J. A. 
M. A. 108:1663 (Dec. 1) 1934. 
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In pernicious anemia loss of vibratory sense occurs early in the 
disease, while symptoms suggesting peripheral neuritis are vague and 
indefinite. Thus it appears that the sensory manifestations in this 
disease are primarily those of involvement of the cord rather than 
disease of the peripheral nerves. Cabot (cited by Needles) many years 
ago found involvement of the cord in 84 per cent of patients with 
pernicious anemia. Clinical observations in patients over long periods 
clearly show that certain persons have a positive tendency toward 
involvement of the nerves while others are relatively immune to neuro- 
pathologic changes. 


SYMPTOMS, DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS 


A helpful and inclusive outline for the recording of clinical findings 
in these cases is that suggested by Goldhamer.*® Any of these symptoms 
may be found in patients belonging to the groups under discussion. 

A study of the vibratory sensation is of value in the differential 
diagnosis in cases of tabes dorsalis. It is useful in the differentiation 
of gastric crises or girdle pains from other forms of abdominal pains 
presenting a more or less obscure symptomatology. Vibratory sensa- 
tion is already altered at the time these pains first appear, as shown 
in the cases to be cited later. 

The lowest readings are ordinarily obtained at the sacrum. Our 
own experience does not warrant the interpretation of the “sacral dip” 
as being characteristic of any one disease. It is the curve as a whole 
which is significant and the significance of the curve lies in its relation 
to the normal level, as it is found in health. 


CLINICAL OBSERVATIONS 


With the technic described we have made numerous observations 
on the vibratory sensation in cases of diabetes mellitus, pernicious anemia 
and syphilis of the central nervous system. For a period of twenty 
years we have found it helpful in evaluating the patient’s condition and 
the progress of the disease. We are still repeating the test at intervals 
in patients whose first examinations were made at the beginning of 
our studies fifteen years prior to the writing of this paper. In one 
sense the curve serves as an index of the patient’s condition, inasmuch 
as it reflects deterioration or improvement. Here it must also be 
assumed that not only has the patient whose curve has not fallen 
noticeably in ten to fifteen years withstood the disease but he has also 
not suffered too much from. the physiologic downward course, which 
to a certain extent is to be expected. That in itself is a gain. Some 
patients under effective treatment show a positive gain, as the charts 
show; in only a few of our observations has there been a decided dis- 
crepancy between the level of the vibratory sensation curve and the 
clinical course of the disease. 
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Evaluating the Curve.—Since quantitative values are being dealt 
with here, measured in seconds’ duration of the vibratory sensations, 
it is somewhat clarifying to place this measurement on a quantitative 
basis. This is done in the following way: The zone for perception of 
vibratory sensation exists within a range of low and high normal values. 
As figure 3 shows, the duration of vibratory sense over the sternum 
is normally not more than twenty-four seconds and not less than twelve 
seconds. If the values in the upper curve are totaled by adding the 
number of seconds, the sum of one hundred and seventy-two seconds 
is obtained. If the values of the lower curve are totaled, a total of 
ninety-three seconds is obtained. 

3y this method of calculation, it is found that in a case of pernicious 
anemia in the first year there was a total of fifty-three seconds, in the 
second year a total of thirty-six seconds and in the sixth vear a total 
of twenty-seven seconds. All these are far below the normal curve, 
which has a minimal total value of ninety-three seconds. This gives 
an index of 27/93 for this patient at the last examination. For a 
patient with tabes dorsalis there was an index of 12/93. 

Evaluating the Progress of the Disease—Some of the accompanying 
charts show that when our therapeutic efforts were successful there 
was also an improvement in the vibration curve. This was most striking 
in cases of pernicious anemia and in diabetes. Certain cases of tabes 
dorsalis likewise indicated arrest of the downward course of the disease. 

Clinical Observations in Diabetes—There are diabetic patients in 
this group of 150 cases who have been under our care for fifteen years, 
and curves at varying intervals reveal their vibratory sensation during 
that period. Of these, some have shown definite improvement under 
treatment, others have shown comparatively little change while still 
others have suffered a definite deterioration with advance of the disease. 
The striking observation was to see the curve approach the normal or 
recede away from the normal with improvement or aggravation of the 
diabetic state. The average level for the entire series is distinctly below 
the normal level. It was further noted that the type of curve, e. g., 
the points at which sensation was lower in certain persons, was found 
to be the same at each successive examination, so that a certain type 
of curve becomes characteristic for the patient, thus indicating the actual 
site of maximum physiologic or pathologic change. The vibration curve 
may be as characteristic for the patient within certain limitations as 
his retinal vessels or his fingerprints. 

Quantitative Change.—Since change in the curve is based on quan- 
titative measurements in seconds, the total value of the curve may be 
evaluated in terms of seconds’ duration. On that basis, as already stated, 
the upper curve of vibratory sensation has a total value of one hundred 
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and seventy-two seconds, while the lower curve has a total value of 
ninety-three seconds. If the entire series of 150 diabetic patients is 
taken; it is found that the average value for the curve in this disease 
is sixty-eight and one-half seconds, definitely below the normal zone. 
A survey of the entire group likewise shows a parallelism between the 
youth of the patient, the mildness or severity of the diabetic state and 
the physical deterioration and senility of the patient. Altogether, a 
definite relationship is found between damage to the patient and the 
level of vibratory sensation. 

The accompanying charts indicate the level of vibratory sensation 
and increase or decrease of sensation with improvement or deterioration 
in the patient’s condition. The following are summaries of some of 
the cases. 


CasE 1.—A girl, aged 10 when first seen for diabetes, has grown normally and 
is in apparent good health. She now takes 18 units of crystalline insulin twice 
daily. The last curve in her chart actually reflects her improved state. 


Case 2.—A boy aged 10 was brought to our notice in 1932. Four years later 
he was in good health. He now takes 60 units of insulin daily, is growing normally 
and is in a good nutritional state. During the past four years improvement has 
taken place. 

Case 3.—A man whose present age is 55 has been under observation for four- 
teen years, and his condition is still within the normal zone. There has been no 
evidence of deterioration over fourteen years. His condition is well controlled, 
10 units of insulin daily being taken. His nervous system withstands the effects 
of the disease. 


Case 4.—A woman aged 58 has diabetes of twelve years’ duration. Coincidental 
with the diabetes, this patient has pernicious anemia. It will be noted in her chart 
that beginning at the cord level indicated at the anterior superior spine of the 
ilium there has been a complete loss of vibratory sense during the past two years. 
There is no vibratory sensation in the lower half of the body, suggesting tabes 
diabetica. 


Case 8.—The patient first came under our care in 1922, at the age of 50. He 
has a severe form of diabetes, requiring 40 units of insulin daily. From 1922 to 
1932 there was considerable physical deterioration. During that period he lived 
on a high fat diet. When he consulted us again in 1932, he was placed on a low 
fat, high carbohydrate diet and has shown much improvement since then. The 
1936 curve on his chart also indicates this improvement. Whether an excess fat 
and low vegetable diet was responsible for the deterioration and whether a better 
diet, with all that a good diet implies, accounts for the improvement cannot be 
stated at this time. 


Case 9.—A woman aged 71 had tabes diabetica, with vascular degeneration. She 
died of cerebral hemorrhage six months after the time of the last curve on her 
chart. There was decided degeneration in three years. 


Case 10.—The patient was a man aged 51 who took 32 units of insulin daily. 
There was slight deterioration after ten years. His general condition is good after 
fourteen years of treatment with insulin. 
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In cases 10 and 3 the diabetes is of twenty-one and seventeen years’ 


duration respectively. 
are physically and mentally active. 


30th patients are superintendents in mills and 


It is possible that their healthful 
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occupations are more conducive to better nutrition and function than 
are the occupations of many of our other patients who live sedentary 
lives. It may also be that, aside from the factor of youth, a more health- 
ful mode of living accounts for the better curves found in the charts 


of younger patients and of children. 
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Fig. 5.—Vibratory sensation. A, case 1. B, case 2. 


Quantitative Loss in Vibratory Sensation.—The accompanying table 
indicates the extent of loss in a group of diabetic patients and the gain 
in another group in the course of two to seventeen years. 


Vibratory Sensation in Patients with Diabetes 








Loss 





Period After 


Period After 





Whieh Which 
First Reading First Reading 
Reading, Was Made, Loss, Reading, Was Made, Gain, 
Case Seconds . % Case Seconds by a To 
; 146 9 30 ae 69 2 ” 
B 60 o0 I. Ss) 2 33 
( 125 10 20 : 80 14 14 
D 65 4 24 isa 06 4 6 
F 81 7 10 re 71 4 5 
F 78 2 10 
G. 118 9 5 
PERNICIOUS ANEMIA 
In pernicious anemia loss of vibratory sensation is an early symptom 
and a striking one. The tuning fork has proved to be a useful instru- 





ment in the study of this disease; it offers a clue as to diagnosis, and 
The 
patient with pernicious anemia complains first of disturbed sensation 


it may serve as well as an index to prognosis and treatment. 


in the upper extremities; pains, paresthesias and anesthesias follow, 
and with these comes diminution or loss of vibratory sensation. In 
contrast to this, the diabetic patient complains first of symptoms refer- 


able to the lower extremities, fhe legs and the feet. The other striking 
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contrast is in the fact that while in pernicious anemia it is the cord 
that is affected more in diabetes it is the peripheral nerves. 

In pernicious anemia, as in diabetes, each case presents individual 
points of clinical interest which are reflected in the vibratory sensation 
curves and complement the clinical picture of the disease. The tendency 
of the curves in this disease is downward unless effective treatment 
is applied early. One of the most striking cases in which the patient 
showed improvement under liver therapy was tlat of a woman, aged 55, 
who arrived at the hospital walking with difficulty on two crutches. 
Intensive treatment was instituted, the patient was up and about within 
two months and at the end of six months she was again driving a large 
limousine, with apparent complete control over arms and legs. Neuro- 
logic improvement can and does occur with successful therapy. 

A complete study of this disease is that of Hyland and Farquarson,’ 
whose experience in 74 cases has convinced them that improvement is 
attained when treatment is early and thorough and that rigorous treat- 
ment applied early in the disease will prevent degeneration of the cord. 
They consider impairment of vibratory sensation of diagnostic value 
in pernicious anemia even before the blood picture is fully developed. 


TABES DORSALIS 


In this disease the vibratory sensation is strikingly lower than 
normal, varying with the degree of damage at the time of examination. 
It has been said that the sacral dip is characteristic of this disease, but 
that is obviously incorrect. The sacrum represents the lowest portion 
of the spinal cord. In fact, zero readings are found just as frequently 
in diabetes and pernicious anemia as they are in tabes dorsalis. Our 
readings in these cases over a period of years show that the curve 
improves with therapeutic control of the disease. The vibratory sensa- 
tion curve is of distinct value in the differential diagnosis of gastric 
crises, as repeated experience has shown. 


SUMMARY AND CONCLUSION 


A study of the vibratory sensation as estimated with the tuning 
fork is a clinical method of diagnostic and prognostic value. Vibratory 
sensation is largely independent of tactile sensation, and it depends on 
the transmission of vibratory sense through muscle, bone and joints 
to the peripheral nerves, posterior roots and posterior columns of the 
spinal cord to the brain. 

A normal curve, based on the number of seconds’ duration of the 
vibratory sense as induced by a vibrating tuning fork, has been estab- 


7. Hyland, H. H., and Farquarson, R. F.: Subacute Combined Degeneration 
of the Spinal Cord in Pernicious Anemia, Arch. Neurol. & Psychiat. 36:1166 
(Dec.) 1936. 
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lished. In certain diseases, notably diabetes mellitus, pernicious anemia 
and tabes dorsalis, the loss of vibratory sensation is so decided that the 
curve found in these cases is of diagnostic and prognostic value. Not 
only is this curve of confirmatory diagnostic value as to the existence 
of these diseases, but the rise or fall of the curve occurs simultaneously 
with improvement or aggravation of the disease, thus becoming of prog- 
nostic value. Notable deviations below the normal throw additional 
light on the need for intensive treatment of the disease. The level of 
the vibratory sensation rises as the patient’s condition improves with 
successful treatment. It rises more in younger patients, whose recupera- 
tive power is greater. This is illustrated in our studies of diabetes, 
pernicious anemia and tabes dorsalis. 


3601 Fifth Avenue. 











TRANSITORY DIABETIC SYNDROME ASSOCIATED WITH 
MENINGOCOCCIC MENINGITIS 


MAX J. FOX, M.D. 


JOSEPH F,. KUZMA, M.D. 
AND 


WILLIAM T. WASHAM, M.D. 
MILWAUKEE 


HE PURPOSE of this paper is to emphasize the significance and 

frequency of a transient diabetic syndrome due to and occurring 
during incipient meningococcic meningitis. This condition was noted 
among the miscellaneous meningitides as early as 1884.1 These early 
observations referred to cases of tuberculous meningitis. 

The occurrence of glycosuria in meningococcic meningitis has been 
reported by Box and Nicholson,? Bruce and Flexner,? Ward and 
Driver,* Hunter,’ McNally,® Cole‘ and Ferguson and Barr § (table 1). 

Observations at South View Isolation Hospital during the last 
three years have indicated that this syndrome exists in a high proportion 
of cases of meningococcic meningitis. Findings of sugar and acetone 
in the urine and treatment of diabetic acidosis impeded the diagnosis 
of meningococcic meningitis in some instances. When these findings 
interfere with the final diagnosis of meningococcic meningitis a serious 








From the Department of Clinical Medicine, Marquette University School of 
Medicine, and South View Isolation Hospital of the Milwaukee Health Depart- 
ment. 

1. Loeb, M.: Ein Erklarungsversuch der verschiedenartigen Temperatur- 
verhaltnisse bei der tuberculdsen Basilarmeningitis, Deutsches Arch. f. klin. Med. 
34:443, 1883-1884. 

2. Box., C. R., and Nicholson, T. G.: The Glycosuria Associated with 
Meningitis, Lancet 1:239, 1917. 

3. Bruce, J. W., and Flexner, M.: Meningococcus Meningitis: Report of 
an Unusual Case, Arch. Pediat. 43:473 (July) 1926. 

4. Ward, C. W., and Driver, A. A.: Meningococcal Meningitis Starting as 
Diabetic Coma, Lancet 2:228 (Aug. 24) 1940. 

5. Hunter, R. R.: Glycosuria in Meningococcal Meningitis, Lancet 2:604 
(Nov. 9) 1940. 

6. McNally, W. D.: Meningitis with a Diabetic Coma, IIMNnois M.J. 80:507 
(Dec.) 1941. 

7. Cole, L.: Diagnosis of Coma in Cerebrospinal Fever with Diabetes, Lancet 
2:421 (Oct. 10) 1942. 

8. Ferguson, F., and Barr, D.: Glycosuria in Meningitis, Ann. Int. Med. 
21:173 (Aug.) 1944. 
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prognosis results. This paper will not involve itself in the diagnostic 
symptoms or in the treatment of this disease, as these have been 


covered in a previous article.® 


ILLUSTRATIVE CLINICAL CASES 

Case 1.—M. N., a 65 year old white woman, was admitted to a general hospital 
on March 6, 1943 in a restless and disoriented state. The commitment papers 
gave a history of vomiting and anorexia of two weeks’ duration. , 

On physical examination there was evidence of decided dehydration. The 
rectal temperature was 103.6 F., the pulse rate 92 per minute, the respiratory rate 
26 per minute and the systolic blood pressure 166 mm. of mercury and the diastolic 
80 mm. Internal strabismus of the left eye and rigidity of the neck were noted. N« 
pathologic reflexes were observed. The urine contained sugar (3 plus) and acetone 
(2 plus). The blood sugar content was 168 mg. per hundred cubic centimeters. 


TABLE 1.—Jnstances of Glycosuria in Meningococcic Meningitis 


Cases of Meningococcic Glycosuria 
> 





Patients Patients 

Cases of with Treated 
Total Patients Post- Diabetes for 

No. of Previously infusional Total After Diabetic 

Authors Cases Diabetic Glycosuria No. Meningitis Acidosis 

30x and Nicholson.... 3 ? 0 3 All fatal Not reported 

Bruce and Flexner... 1 ? 0 1 0 1 
Ward and Driver..... 1 0 0 1 0 1 
Hunter.... 1 0 0 1 0 1 
MeNally... 1 0 0 1 Not reported l 
Ei tet eer owes 4 2 0 2 0 2 
Ferguson and Barr........ 12 1 2 9 ( 2 
58 0 2 6 0 5 


Fox, Kuzma and Washam 





From the findings a diagnosis was made of impending diabetic coma and cerebral 
arteriosclerosis with psychosis. Treatment with insulin, dextrose and fluids was 
initiated. 

Fourteen hours after admission a lumbar puncture was performed, which 
yielded a cloudy fluid under normal pressure. A white cell count of 10,700 per 
cubic millimeter, with a predominance of polymorphonuclear leukocytes, was demon- 


A smear from the centrifuged sample showed gram-negative diplococci 


strated. 
A 


which could not be morphologically identified with certainty as meningococci. 
tentative diagnosis of pyogenic meningitis was made and parenteral and oral 
administration of sulfadiazine initiated. Treatment of the diabetes continued 
through the second day in the hospital. Opisthotonos, had developed by this 
time. The Kernig and Brudzinski signs were present, and fading petechiae were 
noted. A diagnosis of meningococcic meningitis was confirmed by a second exami- 
nation of cerebrospinal fluid and the report of a twenty-four hour culture of the 
blood. The patient was transferred to South View Isolation Hospital on March 
9, 1943, where sulfadiazine therapy was continued. She made an unevenful 
recovery. At the time of discharge urinalysis gave normal results. 





9. Fox, M. J.: Penicillin in the Treatment of Meningitis, Wisconsin M. J. 
44:1161 (Dec.) 1945. 
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Case 2.—S. K., a 44 year old waitress, was brought to a general hospital on 
May 20, 1944, complaining of a stiff neck and frontal headache. A history was 
obtained of staggering and falling followed by convulsive movements. Prelimi- 
Nary examination revealed the presence of pronounced dehydration, petechiae over 
the arms and trunk and an odor of acetone on the breath. The Kernig and Brud- 
zinski signs were present. The temperature was 102.8F., the pulse rate 118 per 
minute, the respiratory rate 22 per minute and the systolic blood pressure 140 mm. 
of mercury and the diastolic 70. The urine contained sugar (4 plus) and no albumin. 
The. blood sugar content was 179 mg. per hundred cubic centimeters. The spinal 
fluid was grossly cloudy, xanthochromic and under a pressure of 27 millimeters 
of mercury. The spinal fluid sugar content was too low to be determined. There 
were 9,300 white cells in the spinal fluid, of which 88 per cent were polymorphonu- 
clear. Confirmation of the clinical diagnosis of meningococcic meningitis was made 
by demonstration of the gram-negative intracellular and extracellular diplococci on 
smear. Treatment with fluids, insulin, dextrose and sulfadiazine was instituted. 
The patient was transferred to South View Isolation Hospital and treated with 
parenteral administration of fluids and sulfadiazine. The convalescent course was 
uneventful, and the patient was discharged on the fourteenth day with sugar-free 
urine and without other evidence of diabetes mellitus. 


Case 3.—E. H., a 39 year old white man, was taken to a general hospital on 
July 4, 1943 in an extremely lethargic condition. A history was obtained of 
numbness and pain in his legs, severe throbbing headache and nausea. On exami- 
nation there was pronounced rigidity. The pupils reacted sluggishly ; other reflexes 
were hypoactive. The pulse rate was 100 per minute, with an irregular rhythm, 
and the systolic blood pressure was 140 mm. of mercury and the diastolic 80. Uri- 
nalysis on admission showed reaction which was positive for sugar (4 plus) but 
negative for acetone. The blood sugar content was 245 mg. per hundred cubic 
centimeters. The cloudy cerebrospinal fluid which was obtained on lumbar punc- 
ture contained 5,600 white cells per cubic millimeter, with a predominance of 
polymorphonuclear leukocytes. Gram-negative diplococci were identified as menin- 
gococci by smear and culture. Treatment consisted of administration of fluids, 
insulin, dextrose and sulfadiazine. The patient was transferred to South View 
Isolation Hospital and treated on an intensive sulfadiazine regimen. An uneventful 
convalescence resulted, and the patient was dischargec without any evidence of 
diabetes mellitus. 


Case 4.—H. M., a 56 year old white woman, entered a general hospital on 
Sept. 26, 1943 in a semicomatose condition. The patient’s family reported that 
she had become ill two days before admission with nausea, vomiting, generalized 
aches throughout the body and abdominal pain, her condition rapidly progressing 
to a stuporous state. 

Examination on entrance revealed a temperature of 102.2F., a pulse rate of 
104 and a respiratory rate of 24. Urinalysis revealed a reaction which was 
strongly positive for albumin and sugar, but tests for acetone elicited a negative 
reaction. The blood sugar content was 283 mg. per hundred cubic centimeters. 
Treatment for diabetic coma was begun with solution of sodium r-lactate one- 
sixth molar, dextrose and insulin. Administration of sulfadiazine was added to 
the initial therapy about nine hours after admission. A lumbar puncture was 
performed about twenty hours after admission, yielding cloudy yellow cerebro- 
spinal fluid under increased pressure containing 22,150 white blood cells per cubic 
millimeter which were predominantly polymorphonuclear. The presence of many 
gram-negative intracellular and extracellular diplococci which resembled meningo- 
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cocci was noted in the smear. The patient was transferred to South View Isola- 
tion Hospital, where, despite intensive sulfadiazine therapy, she became progres- 
sively worse and died during the first day in the hospital. The urine on that day 
contained sugar (4 plus) but no acetone. 


Case 5.—G. L., a 38 year old white woman, was brought to a general hospital 
on Dec. 20, 1945 in a comatose condition. A history from the relatives revealed 
that during the previous evening she had become ill with a headache, sore throat, stiff 
neck and chills, later becoming irritable and irrational. Physical examination 
on admission revealed numerous small ecchymoses on the skin, the Kernig sign, 
hyperactive tendon reflexes and an odor of acetone on the breath. The temper- 
ature was 102F., the respirations were deep and rapid at a rate of 28 per 
minute, the pulse rate was 88 and the systolic blood pressure 110 mm. of mercury 
and the diastolic 70. Urinalysis revealed sugar (2 plus) and acetone (4 plus). 
Treatment for diabetic coma with large doses of insulin, parenteral sodium 
r-lactate one-sixth molar and physiclogic solution of sodium chloride was insti- 
tuted. Later, when the patient regained consciousness, the urine was essentially 
negative for sugar and acetone, and the blood sugar content was 100 mg. per 
hundred cubic centimeters. A lumbar puncture performed twenty-four hours 
after her admission to the hospital yielded a cloudy cerebrospinal fluid contain- 
ing 4,000 white cells per cubic millimeter, of which 99 per cent were polymorpho- 
nuclear. Meningococcic meningitis was diagnosed. The patient was transferred 
to South View Isolation Hospital, where intensive sulfadiazine and penicillin 
therapy was instituted and use of insulin discontinued. Convalescence was unevent- 
ful, and the patient was discharged on the eleventh day with sugar-free urine 
and without symptoms of diabetes mellitus. 


DATA FROM AUTOPSIES 
In the city of Milwaukee there were 214 cases of meningococcic 
meningitis with 46 deaths in the past three years, distributed as follows: 





Year Cases Deaths 
REA ain vch Galea eee had ate a eae 55 15 
Ee Peer oe re 105 18 
er me rnin ee 54 13 
214 46 


During these years Dr. Joseph Kuzma and Dr. Myron Schuster, 
of Milwaukee County Hospital Pathology Department, performed 
seventeen autopsies at South View Isolation Hospital on patients 
with meningococcic meningitis, with the finding of a Waterhouse- 
Friderichsen syndrome in ten of the autopsies. 

The pertinent pathologic observations in the seventeen autopsies 
on patients with meningococcic meningitis are as follows: 

Gross pathologic changes are usually limited to the brain, wherein 
a prominent basilar accumulation of exudate is generally seen. This 
may be so striking as to obscure the cranial nerves and basilar vessels. 
The inferior surface of the cerebellum frequently exhibits a deep imprint 
of the foramen magnum, producing distinct cerebellar tags surrounding 
the medulla. The exudate on the convexities of the brain is variable 
in amount. The brain substance itself usually exhibits perivascular 
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edema and occasional minute areas of cortical softening and foci of 
petechial hemorrhages. 

The pituitary at times shows a moderate softening and a deep con- 
gestion of the pars anterior and of the infundibulum. The landmarks 
are usually distinct. 

The visceral changes are inconstant. In reference to the glands 
of internal secretion, usually no particular grossly definable alteration is 
noted. These glands participate in a universal congestion and moderate 
swelling, without characteristic pathologic change being regularly identi- 
fied in any of them. The exception to this is the inconstant occurrence 
of the Waterhouse-Friderichsen syndrome wherein grossly definable 
destruction of the adrenals is noted. 

Prominent microscopic changes are generally limited to the pituitary 
and adrenal glands. The outstanding changes in the pituitary are those 
of the posterior portion. In the posterior portion there is rather pro- 
nounced edema with considerable swelling, fragmentation of the fibers 
and formation of a loose spongy reticular pattern. In such areas, globules 
of eosinphilic material can be identified. The nuclei show various changes, 
particularly those of loss of chromatin material and fragmentation of the 
nuclear substatice. The pars anterior presents usually a decided 
congestion and occasional interstitial edema. In 1 of the cases there 
was a focal area of eosinophilic necrosis. The adrenals in many 
of the acute cases show various degrees of hemorrhage, ranging 
from cases in which hemorrhage is limited to the zona reticularis to 
cases wherein all anatomic layers are destroyed by hemorrhage. In 
these cases there is no discernible adrenal tissue. In some of those 
in which hemorrhage is not too pronounced, the zona fasciculata 
lavers show interstitial edema which is roughly outlined by columns 
f fasciculata cells. This gives a pattern resembling glandular for- 


mation. Various degrees of cellular swelling and degeneration are 
evident. 

The pancreas is without persistent well defined change. Most 
prominent is that of irregular staining of the acini and moderate 
interstitial 
the cells are well defined and have a usual position in the reticular 
pattern. In the few instances in which the thyroid gland has been 
studied there is prominent congestion of the interstitial tissue. The 
colloid and the epithelium are not constantly affected. The liver fre- 
quently shows moderate parenchymal cell swelling and granularity. 
This is accompanied with distended sinusoids in which moderate num- 
bers of polymorphonuclear cells are seen. In only 1 instance was there 
any evident glycogenic change. In this case there was glycogenic vacu- 
olization of the nuclei of the hepatic cells. The spleen usually exhibits 
a reticulum reaction of germinal centers. This is characterized by the 


edema. The islets generally are moderately swollen, but 
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presence of minute chromatin granules and moderate hyperplasia, with 
increased activity of the germinal centers. The white pulp has variable 
changes, with congestion, thickening of the Billroth cords and changes 
in the plasma and polymorphonuclear cells. ‘The kidneys and lungs 
are without distinct change. The myocardium generally shows inter- 
stitial edema, with occasional inflammatory cell foci limited to the 
interstitial tissue. 

Soskin stated: secs 

The differentiation of the various possible types of diabetes mellitus must 
await the development of adequate methods for the quantitative estimation of 
glandular function or of the titer of the various hormones in the blood. For the 


present all diabetic manifestations which are accompanied by a clinically recog- 
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PANCREAS 


A modification of Soskin’s 1° illustration, indicating the mechanical analogy 
to the endocrine balance as it affects the regulation of the blood sugar content 
by the liver. 


nizable dysfunction of some gland or of the liver, are considered to be part of 
the syndrome associated with that clinical state.1° 


The accompanying figure is a modification of Soskin’s diagram indi- 
cating a mechanical analogy to the endocrine balance as it affects the 
regulation of the blood sugar content by the liver. 

The importance of hyperactivity of the pituitary gland lies in the 
fact that, as the recent studies of Price, Cori and Colwich * have clari- 
fied, anterior pituitary extracts control the rate of utilization of glucose 
by the body cells through a specific inhibition of the hexokinase enzyme 
system. The specific antagonist of this inhibiting substance is insulin, 


10. Soskin, S.: Endocrine Disturbances in the Regulation of the Blood Sugar, 
Clinics 1:1286 (Feb.) 1943. 

11. Price, W.; Cori, C., and Colwich, S. P.: The Effect of Anterior Pituitary 
Extract and of Insulin on the Hexokinase Reaction, J. Biol. Chem. 160:633 (Oct.) 
1945. 
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which completely reverses the inhibition of the hexokinase system due 
to the presence of the anterior pituitary extract. The hexokinase enzyme 
system is indispensible because it catalyzes the first step in the utilization 
of glucose and is common to both glycogen formation and glucose oxi- 
dation. Thus, hyperactivity of the pituitary gland is capable of pro- 
ducing a transitory diabetic syndrome through an excessive secretion 
of the diabetogenic factor beyond that which can be counteracted by 
the specific antagonist, insulin. 

These authors indicate that insulin acts by nullifying the effect of 
a specific inhibitor which originates in the anterior pituitary gland. If 
that was acceptable, then insulin would have no effect in the absence 
of the anterior pituitary gland. But experimentally it is known that the 
hypophysectomized animal is even more sensitive to insulin than is the 
normal animal. Hence this concept cannot be accepted for the present 
as an explanation of the pituitary as the sole cause of our findings. 

As has been shown in the cases reported, the transitory diabetic 
state accompanying meningococcic meningitis subsides with the conva- 
lescence of the patient. However, as noted, it is evident that the path- 
ologic process in this infection is characterized by its widespread 
inyolvement. It would be difficult to establish any one important site 
as an origin of the transitory diabetic syndrome. In the central nervous 
system it is evident that the thalamus, hypothalamus, anterior pituitary 
gland and the floor of the fourth ventricle are involved. The high inci- 
dence of meningococcemia and the malignant Waterhouse-Friderichsen 
syndrome would readily implicate the adrenal glands, but even the 
adrenal cortex or medulla is not necessarily alone responsible, for hepatic 
damage may also contribute to this syndrome. It may be that there 
are different mechanisms in different cases, or there may be a combi- 
nation of trigger mechanisms to set off these conditions. It is evident 
that the meningococcus causes a clinical disturbance in the endocrine 
regulation of the carbohydrate metabolism, which is the transitory dia- 
betic syndrome. This minimal transitory hyperglycemia may indeed 
be misleading. 

The liver, thyroid, spleen, pancreas, adrenals and heart may all 
participate in the accompanying disturbance of the base of the brain, 
so it is difficult to establish any one point of pathologic change as the 
only recognizable etiologic factor. Minimal damage in the viscera may 
occur without any evidence of meningococcemia. In other cases, in our 
postmortem observations we have noted minimal damage to the brain 
but frank irreversible damage to the viscera, particularly the adrenals. 
Suggestion of intimate adrenal relationship in this syndrome is made 
because of: (a) infrequent finding of diabetes with Addison’s disease, 
(b) hypoglycemia in adrenal apoplexy, (c) hyperglycemia produced by 
injection of epinephrine, (d) “diabetic” features of Cushing’s syndrome 
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and pheochromocytomas of the adrenals and (e) failure to produce glyco- 
suria experimentally with injury to the brain in cases wherein the! 
splanchnic nerves supplying the adrenals have been sectioned.’? / 

Table 2 records the total number of 233 patients treated. Thefe 
were 58 patients with glycosuria, of whom 5 had been treated for di§- 
betic acidosis. 

A review of the series shows that this status exists in 24.9 per cerft 
of 233 cases of meningococcic meningitis. This high frequency, unlefés 
combated by a high degree of anticipation, will result in an inexcusably 


TABLE 2.—Epidemic Meningitis at South View Isolation Hospital 








Total Number of Number of Patients 
Number of Oases of Treated for 
Year Cases Glycosuria Diabetie Acidosis 
1945..... ve bodadilecnweapees 68 20 1 
ESAS PRP ARE De ee eter ere 125 31 1 
eer saisttisuk taseheoeaoann 40 7 3 
WR ocasG calcsabae oocnabarses 233 58 5 


Per cent of total cases of glycosuria, 24.9 





high percentage of error in diagnosis. The delay incurred while the 
diabetic acidosis alone is treated is extremely significant in the swift 
advance of the pathologic change to a state of irreversibility. There- 
fore, in all cases of coma, extensive examination and diagnostic pro- 
cedures, such as lumbar puncture, must be instituted routinely. 


SUMMARY 

1. A transitory diabetic syndrome existed in 24.9 per cent of 233 
cases of meningococcic meningitis. 

2. Possible mechanisms are presented. 

3. This condition subsides with the convalescence of the patient. 

4. Five cases have been presented in which the patients were treated 
for diabetic acidosis. 

5. Pathologic observations in 17 cases in which autopsy was per- 
formed are reviewed. 

6. An accurate diagnosis may be seriously impeded by considering 
only the diabetic acidosis. 

7. Extensive examination and diagnostic procedures, including lum- 
bar puncture, should be carried out in all cases of coma. 


12. Macleod, J. J. R.: Macleod’s Physiology in Modern Medicine, edited by 
P. Bard, ed. 9, St. Louis, C. V. Mosby Company, 1941, p. 756. 











INFECTIOUS HEPATITIS 


Report of an Outbreak, Apparently Water Borne 


F. F. HARRISON, M.D. 
COOPERSTOWN, N. Y. 


HE GENERAL hospital in which I served during the war 

cared for 2,346 patients with infectious hepatitis m the course of a 
two year experience in the Mediterranean Theater. Of the 956 cases 
seen in the first three and one-half months, 680 involved British 
personnel admitted from a staging area which also furnished many cases 
of diarrheal disease. The parallelism between the incidence curves of 
diarrheal disease and infectious hepatitis was so close that it became the 
firm conviction of my associates and me that the answer to the question 
of causation of the latter disease was, in this instance at least, one of 
sanitation. We were forced to wait a year and a half, however, before 
an opportunity was offered to put our convictions to a clearcut test. 

During April 1945 a number of patients with hepatitis with jaundice 
were admitted from one battalion of an infantry regiment in active 
combat on the Italian front. We were immediately struck by the fact 
that the great bulk of these patients came from either Company C or 
battalion headquarters. A survey of the wards of the three general 
hospitals in that area revealed the fact that there were, as of May 1, 
about 100 patients from this one battalion under treatment for hepatitis 
with jaundice. The distribution by companies was as follows: Company 
C 55, headquarters of the First Battalion 20, Company B 12, Company 
D 12 and Company A 1. 

The onset of symptoms in every case except the one in Company A 
occurred between March 27 and April 17, 1945. The patient from 
Company A first began to have distress in the upper abdominal area 
on March 18 and, from the standpoint of epidemiology, possibly does 
not belong in this series. 

In a review of the history of the battalion for the previous several 
months, the following facts were obtained: On March 3, 1945, after 
an attack beginning the day before, the battalion reached its objective, 
a ridge or series of ridges extending in a slight are. They dug in as 
indicated in the drawing, with Company B on the left flank, Company 





From the Mary Imogene Bassett Hospital. 

At the time this work was done, Dr. Harrison held the rating of colonel 
in the Medical Corps, Army of the United States, acting as chief of the medical 
service in the Thirty-Third General Hospital. 
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C in the center and Company A on the right. The men from Company 
D, the heavy weapons company, were scattered through all three areas. 
Battalion headquarters was at first located at point X, immediately in 
the rear of Company €. Several days later it was moved to a more 
sheltered position, near Company A. Some of the personnel, however, 
stayed on at point X. 

The men in Company C and battalion headquarters, as long as they 
were there, obtained their drinking water from a well at point X. For 
the most part those in Company B got their water from a well close to 
their own position. A certain number of men from Company B, however, 
got water at point X whenever they were there to pick up packs or rations. 
The men in Company A and a few on the extreme right flank of Company 
C got their water from a well in the rear of Company A. The men of 
Company D got their water along with the men in each area. All 
supplies reached the various positions through the area occupied by 
Company A. The center and left flank of the position were exposed 
to cross fire, and there was, therefore, little incentive for personnel 
from Company A to venture in that direction. 
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Location of companies A, B and C in relation to that of the polluted well (r). 


About 75 of the patients in this series were interviewed, and only 1 
(other than the man from Company A) claimed to have had no water 
from the well at point X. As nearly as we could determine it, the 
incidence of jaundice in those who did drink the water was about | 
out of 3. Except for the water we could find no essential difference 
between the conditions endured by Companies A and C. By talking 
to men who were wounded at this time, we learned that some men 
who had drunk as little as two canteens of the water became jaundiced. 
The amount of chlorination of the water was extremely variable and, 
in view of the work of Neefe,' is probably not of great importance. 

This battalion was relieved on March 16, and Company I took over 
from Company C. We were at first puzzled as to why no cases of 
jaundice had appeared in Company I. Further questioning, however, 
revealed the fact that the well at point X had run dry on March 14 
and that from then on the men in the center position of the line had to 
carry their water from either source A or source B. 


1. Neefe, J. R.; Stokes, J., Jr.; Baty, J. B., and Reinhold, J. G.: Disinfec- 
tion of Water Containing Causative Agent of Infectious (Epidemic) Hepatitis, 
J. A. M. A. 128:1076-1080 (Aug. 11) 1945. 
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The epidemiologic evidence seemed to point so overwhelmingly to 
the well at point X as the source of the outbreak of hepatitis that a 
trip was made to the well on May 7. The party included an Italian medi- 
cal officer and an officer from Company C, convalescent from hepatitis. 
Rain in the intervening weeks had again partially filled the well, so that 
it was possible to obtain enough water to fill ten previously sterilized 
5 gallon (18,927 cc.) water cans. These were wired shut at the well 
and subsequently stored in the refrigerator at the hospital. The well 
was of a loose stone type of construction, and there was abundant 
evidence of fecal contamination of the ground immediately uphill from 
it. An Italian family living at the farm had been there for twenty-two 
years and claimed to have had no jaundice. 

Routine bacteriologic study of the water showed it to be heavily 
contaminated with coliform organisms, but no pathogens were isolated 
either from the water itself or from the Seitz disks. Careful study of 
the residue on the Sietz disks also failed to reveal any amebic cysts. 
It therefore seemed reasonably safe to use the water, and permission 
was requested to run a feeding study on volunteers from our own 
detachment. This request was refused, and the unopened cans of water 
were shipped through channels to the United States. We have recently 
been informed that the water has not been used. In spite of the lack of 
absolute proof, it is felt that the epidemiologic data are sufficiently con- 
vincing to warrant its being reported as a water-borne outbreak. 


COM MENT 


The concept of polluted drinking water as a source of outbreaks of 
hepatitis is not new. In 1931 Fraser? reported a careful study of an 
institutional outbreak. One might well question the validity of the 
author’s assumption that this outbreak was caused by Salmonella 
schottmiilleri, but the epidemiologic evidence incriminating one water 
supply—an open spring—seems unassailable. Yenikomshian and Dennis 
in 1938* reported an outbreak of jaundice in a Lebanese village. In 
this instance, the epidemiology was by no means clearly worked out 
and the evidence pointing to the water supply could not be considered as 
anything more than suggestive. 

In his final report on hepatitis in the Mediterranean Theater, 
Barker * called attention to a number of instances in which polluted 


2. Fraser, R.: * A Study of Epidemic Catarrhal Jaundice, Canad. Pub. Health 
J. 22:396-411 (Aug.) 1931. 

3. Yenikomshian, H. A., and Dennis, E. W.: An Outbreak of Epidemic 
Jaundice at Hamet, Lebanese Republic, Tr. Roy. Soc. Trop. Med. & Hyg. 32: 
189-196 (Aug.) 1938. 

4. Barker, M. H.: Final Report on Infectious Hepatitis in Mtousa, p. 15 
(confidential report). 
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drinking water seemed the probable source of an outbreak. During the 
summer of 1943, in one of the divisions staging in Africa the bulk of 
cases of hepatitis in the early stages were confined to two units whose 
conditions were in no way different from those in the remainder of the 
division except that they had a separate, common watering point. Again, 
in June 1944, essentially similar -findings were obtained in relation to an 
outbreak in an engineer battalion in Algeria. 

The only instance in which the opportunity to prove the case against 
polluted water was successfully seized is that reported by Neefe and 
Stokes in 1945.5 These authors conducted an extremely careful study 
of an outbreak of hepatitis o¢curring in a summer camp. Added to 
a wealth of other data was the essential fact that water from one well 
produced in 4 of 5 volunteers a mild illness associated with hepatic 
dysfunction. Although overt jaundice developed in none of the 4, the 
study was so carefully controlled that the fact seems firmly established 
that their illness was caused by the same filterable agent demonstrated 
in the feces of patients in the outbreak. 

If one accepts the epidemiologic evidence against water in this and 
other outbreaks and adds to it the resistance of the icterogenic agent 
to chlorination as established by Neefe,' the possibilities for bacterial 
warfare are enormous. They may well necessitate the development 
of entirely new methods of treating water in the field. 


_ SUMMARY 
1. An outbreak of infectious hepatitis in a combat unit is described. 
2. Epidemiologic evidence is given which seems to incriminate one 
polluted well as the source of the outbreak. 
3. The military significance of this type of outbreak is indicated. 
5. Neefe, J. R., and Stokes, J., Jr.: Epidemic of Infectious Hepatitis Appar- 


ently Due to Water Borne Agent: Epidemiologic Observations and Transmission 
Experiments in Human Volunteers, J. A. M. A. 128:1063-1075 (Aug. 11) 1945. 











AN UNUSUAL PULMONARY DISEASE 


COLONEL JAMES C. CAIN 


MAJOR EDWARD J. DEVINS 
AND 


LIEUTENANT COLONEL JOHN E. DOWNING 
MEDICAL CORPS, ARMY OF THE UNITED STATES 


WE WISH to describe a group of 26 cases of unusual pulmonary 
disease that occurred late in March 1944 in eastern Oklahoma. 
There is but one proved common factor, namely, every man who con- 
tracted the disease had spent some time in an abandoned storm cellar 


on the military reservation at Camp Gruber, Okla. (tables 1 and 2). 


TABLE 1.—The High Rate of Attack Among the Persons Who 
Entered the Storm Cellar * 


Patients Not Requiring 
Hospitalization 


Positive Sugges- 


Signs tive Exposed Tota! 
and Signs and but Net - —_-—-—- - 
Patients Symp- Symp- Available Definite Probable Possible 
Date Requiring toms toms of for Disease Disease Disease 
of Ex- No Hospital- of the the Exam No A. ss - 
posure Exposed ization Disease Disease ination Disease No. % No. 4Y& No. 
3/17/44 31 23 3 1 1 26 838.9 29 93.5 30 16.8 
3/18/44 1 ] a on wi = 1 100.0 1 100.0 1 100.0 
(24/44 8 : 1 2 2 3 37.5 4 50.0 6 75.0 
5/17/44 2 ] 1 ] 30.0 l 30.0 l o0.f 
Total 42 27 4 q i 2i 73.2 <5 33.3 38 90.4 





* One patient hospitalized did not undergo the detailed tests. ‘Therefore this study was 


made on 26 cases. 





The group which was there on March 17 consisted chiefly of men 
from four squads, two squads from each of two companies. These com- 
panies lived in different camp areas, used separate messes and had 
never previously trained together. The men arrived at the area of the 
cellar around midnight and remained there until about 8 a..m., being 
in the cellar from three minutes to six hours. The morning of March 17 
was clear and cold, but the ground was damp from rain of the two 
previous nights. The cellar was reasonably dry, and by covering the 
window and doorway with blankets the men were afforded the oppor- 
tunity to smoke and build fires. The evidence suggests that the use of 
this particular cellar, in circumstances which apparently gave rise to 
the outbreak of disease, was a rather unique event. 
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Five civilians who had frequently visited and spent much time in 
the cellar five years previously, when the now demolished house was 
in use, gave no history of sinilar illness, and the roentgenograms of their 
thoraxes were entirely nortnal. Three civilians who had lived within 
100 yards (92.3 meters) o! the storm cellar were in perfect health and 
could not recall any simitar illness among their families or friends. 
There had been no illness among their chickens, guinea fowl, dogs or 


other animals. 


TABLE 2.—Duration of Exposure and Severity of Clinical Signs in Twenty-Six 
Cases Studied in Detail 





Time in Evaluation of Severity 
March Storm i ~~ — — 
Case lu44 Cellar Clinical Roentgenographie 
1... 17 5 hr. Severe Severe 
17 3 hr. Moderate Mild 
17 3 min. Mild Mild 
18 2 min. 
Biss * - 17 30 min. Moderate Moderate 
Biiscs ‘ data 17 6 hr. Severe Severe 
Gites ae Katee 17 3 hr. Severe Severe 
Tia peienes 17 6 hr. Severe Moderate 
Bix bong bins 24 3 hr. Mild Mild 
Divs 17 4 hr. Severe Severe 
ae ; : 17 1% hr. Severe Severe 
oe is : 18 5 min. Mild Mild 
12. ‘ 17 30 min. Severe Moderate 
13.. 17 30 min. Severe Severe 
| Baas . 17 5 hr. Severe Severe 
rer Syanteciveesweuneses 17 6 hr. Severe Moderate 
ee 17 5 hr. Severe Severe 
eS ; : ude 24 3 hr. Mild Mild 
eS 17 3% hr. Severe Severe 
DekGae ou niece secbesmecckasens 17 5 hr. Severe Severe 
We 17 2hr Severe Moderate 
-_ Pe ges ee dipen cae taba 17 5 min. Severe Severe 
22. 17 4 br. Severe Severe 
on 17 6 hr. Severe Moderate 
ee 17 45 min Severe Severe 
, 17 30 min. Severe Severe 
ee li 2 hr. Severe Severe 








At no time had all *he persons involved in the epidemic been 
together in one place exc¢pt when in the cellar. None of the 31 men 
who visited the cellar was ill on the morning of March 17. 

Among the men regularly assigned to the four squads that were 
stationed near the cellar on the morning of March 17, 7 did not par- 
ticipate in the problem. One additional man, a chauffeur, did not enter 
the cellar. None of these 8 men was admitted to the hospital or 
visited the dispensary during the period when the others became ill. 
Every fifth man from the t¥o companies involved was questioned, and 
a roentgenogram of the thorax was made. None had signs or symp- 
toms of the disease. A check of roentgenograms of the thorax in 
100 cases of primary atypical pneumonia and tuberculosis occurring 
during this period revealed none similar to those of the affected men. 
Every man who became ill had been in the cellar, and none became 
ill who had not been in the cellar. 
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Examination revealed that neither the interior nor the exterior of 
the cellar was unusually damp or dusty. There was no evidence of 
animal burrows or droppings, ticks, fleas or any type of insect. A 
decomposing, maggot-infested opossum was found approximately 20 feet 
(6.1 meters) from the entrance. The opossum was superficially exam- 
ined for the cause of death, but none was found. The advanced state 
of deterioration precluded autopsy. 

The period of incubation for the patients who were admitted to 
the hospital was computed from the date of- the visit to the cellar, as 
this was the only common factor in their histories. The average length 
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Fig. 1—Consolidated chart of symptoms of 26 hospitalized patients. 


of the period of incubation was 11.4 days. It ranged from eight to 
eighteen days, and it was ten days in 9 cases. 
. 
CLINICAL MANIFESTATIONS 

Onset.—The onset of symptoms was sudden and characterized by 
general malaise, fatigue and muscular aching, followed within twenty- 
four to thirty-six hours by a chill (or chilliness), high remittent tem- 
perature, sweating, constricting pain in the thorax and epistaxis (fig. 1). 

Temperature —The temperatures varied from subnormal to 106 F.; 
the elevations followed no definite pattern of time. Only 1 of the 
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26 patients failed to have temperature above 101 F. Seventeen (65 per 
cent) of the patients had intermittent daily temperatures of more than 
104 F. for a period of two to three weeks. At the end of eight weeks, 
24 (92 per cent) of them occasionally had temperatures ranging from 
99.4 to 101 F. These patients had temperatures of 99.2 to 100 F. after 
mild exercise throughout the illness. Prostration and malaise were not 
consistent with the tempewsature. It was not uncommon to find a patient 
with a temperature of 103 to 105 F. comfortably reading or writing a 
letter. 

Pulse ——The pulse rate did not parallel the temperature. It ranged 
from 70 to 104 and averaged 88 per minute. 

Respiration.—Nine (35 per cent) patients had respiratory rates of 
more than 20 per minute, and none had a rate of more than 25. The 
increase in the respiratory rate was not necessarily associated with eieva- 
tion of temperature. In the third week there was mild reduction in 
the vital capacity; it then averaged 3.9 liters, and it increased in the 
eighth week of illness to an average of 4.3 liters. The most pronounced 
involvement of the lung tended to be associated with the most decided 
reduction in vital capacity, though in 2 of the 5 patients with mild 
and in 3 of the 7 with moderate attacks the degree of reduction was 
the sanie as that in the patients with severe attacks. In many instances 
attempts to measure the vital capacity were interrupted by coughing 
and constricting pain in the thorax. 

Sweating.—Thirteen (50 per cent) of the patients complained of 
severe sweating, 8 (31 per cent) of moderate sweating and 5 (19 per 
cent) of mild sweating. Sweating was correlated to a large extent 
with the drop in temperature. Thirst was severe, and the patients 
drank large amounts of water. During the time when sweating was 
most striking, the erythrocyte count was frequently more than 5,000,000 
per cubic millimeter. This observation suggested dehydration. Clinical 
manifestations of dehydration were absent, and the intake and output 


of fluid were adequate. 

Pain and Aching.~-Twenty-five (96 per cent) of the 26 patients 
complained of pain in the thorax. The pain was of two types: (1) sub- 
sternal pain, constricting and pressing in character, and (2) a vague, 
variable, sharp pain located chiefly at the costal margins but sometimes 
occurring in any part of the thorax. The latter was usually of short 
duration (fifteen seconds to five minutes) and “sticking” in character. 
It was worse after exercise but not affected by deep inspiration. No 
friction rubs were present, nor was there any evidence of true pleurisy. 
The pain gradually diminished, but the sticking, sharp pain that occurred 
after exercise remained a major complaint during the entire period 


of hospitalization. 
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Fourteen (54 per cent) of the 26 patients complained of soreness 
and stiffness of the neck for as long as twenty-four weeks. Usually this 
was mild and transitory, but 1 ambulatory patient, not included in the 
26 patients studied in detail, had stiffness of the neck which persisted 
for ten days as his chief complaint 

Generalized aching was a complaint of 19 patients. It diminished 
in severity but was still a complaint of 7 patients in the third week of 
hospitalization. 

Fatigue.—In these patients fatigue was a major complaint. Seven- 
teen (65 per cent) of them complained of severe fatigue. They felt 
relatively well while resting but tired easily when called on to do any 
tvpe of work. Fatigue was so pronounced that when patients were 
allowed to go on a pass they often returned early and remained in bed 
much of the following day. Fatigue persisted for seven months in 
many cases. 

Chills —Seventeen (65 per cent) of the 26 men had severe chills. 
Five (19 per cent) of the others had chilly sensations but no true rigors. 
Many had recurrent chills, lasting as long as sixty minutes, during 
the first week of the illness, and 3 (12 per cent) had them during the 
second week. 

Headache.—Headache varied from dull frontal aching to severe, 
throbbing, sharp pain involving the entire head. The headaches of 15 
(58 per cent) patients were severe, of 4 (15 per cent) moderate and of 
4 (15 per cent) mild. Three (12 per cent) had no headache. The 
severity of the headaches gradually diminished, although they persisted 
for four weeks in 9 (35 per cent) cases. Salicylates and codeine sulfate 
were used as needed, but if the headache was severe even codeine did 





not afford complete relief. 

E pistaxis—Epistaxis occurred early in the disease and usually was 
not severe. Fifteen (58 per cent) patients had definite bleeding, and 
5 (19 per cent) others blew clots from the nose. In every instance 
the patient stated that a nosebleed was unusual for him. 

Cough.—Nineteen (73 per cent) patients coughed, but coughing 
was not a major symptom. Only 3 (12 per cent) had a severe cough, 
5 (19 per cent) moderate and 11 (42 per cent) mild. Deep inspiration 
induced pain and coughing. In no case was coughing paroxysmal. 

Sputum.—The cough was productive of some mucopurulent sputum 
in 16 (61 per cent) of the cases. Sputum was moderate in amount 
in 7 (27 per cent) and was never abundant. It had no unusual odor 
and contained no blood unless associated with epistaxis. 

Loss of Weight——Loss of weight during the first month of the illness 
was notable. Eighteen (69 per cent) of the patients each lost more 
than 10 pounds (4.5 Kg.). One patient lost 40 pounds (18.1 Kg.), 
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6 (23 per cent) lost 25 pounds (11.3 Kg.) or more, 7 (27 per cent) 
lost from 15 to 25 pounds (6.8 to 11.3 Kg.) and 4 (15 per cent) lost 
from 10 to 15 pounds (4.5 to 6.8 Kg.). During the first two to three 
weeks, the appetite was poor and practically all nourishment was taken 
in liquid form. No patient experienced vomiting or irregular bowel 
habits. 

Miscellaneous Symptoms—A few minor symptoms were noted. 
Eleven (42 per cent) patients complained of mild itching of the ventral 
surfaces of the wrists. This was associated with mild erythema at 
this site in 4 cases during the second week of illness. In most instances 
this lasted less than twenty-four hours. There was no generalized 
rash except for the urticaria noted in case 3 (table 2). 


PHYSICAL EXAMINATION 


Examination of the thorax revealed a striking paucity of clinical 
signs. Early in the disease scattered areas of dulness, diminished breath 
sounds and occasional moist, medium rales were reported in 8 (31 per 
cent) cases. Of these 8 cases, the disease appeared mild in 2, and on 
roentgenographic examination it appeared moderate in 1 and severe in 5. 
Deep breathing or coughing usually caused the rales to disappear. No 
pleural friction rubs weré noted. A palpable spleen was present for a 
period of one week in 1 case (case 25). Effusions of the knee joint, 
for which aspiration was necessary, developed around the eighth week 
in 2 (8 per cent) cases (cases 2 and 7). The specific gravities of these 
synovial fluids were 1.020 and 1.022, and leukocyte counts were 4,200 
and 6,000 per cubic millimeter respectively. The cultures were sterile. 
No other significant physical abnormalities were observed. 


LABORATORY FINDINGS 


Laboratory studies yielded little of significance. Leukocyte counts 
ranged from 5,600 to 14,600 cells per cubic millimeter, with 32 per cent 
to 86 per cent polymorphonuclear neutrophils. During the latter part 
of the illness there was a slight relative rise in the number of lympho- 
cytes and monocytes, and in several cases the percentage of eosinophils 
increased to 6. Determinations of the hemoglobin content gave normal 
results. During the first two weeks, 14 (54 per cent) patients had 
erythrocyte counts of more than 5,000,000 and 3 (12 per cent) had 
counts of more than 6,000,000. The morphologic nature of the erythro- 
cytes was normal. At some stage in the illness in each case the sedi- 
mentation rate of erythrocytes was from 30 to 50 mm. per hour (modified 
Cutler method) in all cases. In 10 (39 per cent) patients the increase 
occurred during the first week, in 12 (46 per cent) during the second 
week and in 1 during the third week. It returned to normal in all 
cases during the fourth and fifth weeks of illness. 
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Cultures of the blood of 14 (54 per cent) of the sickest patients 
during the first and second weeks of illness showed no growth. In 
case 16 five cultures were made at intervals of two hours on March 31 
at the height of the illness. No yeast or fungi were isolated. 

Forty-one examinations of sputum from the 16 patients from whom 
sputum was obtainable were made during the first week of the illness 
at the station hospital, Camp Gruber. Each examination showed gram- 
positive cocci in long and short chains and in pdirs, as well as yeast 
forms identified as Candida (Monilia) albicans. Although the latter 
were numerous, they were merely one of a number of predominant organ- 
isms. The C. albicans was tested in mice, rats, rabbits, guinea pigs, 
opossums and monkeys and found to be only mildly if at all pathogenic.’ 
No unusual tissue fibers were present in the sputum, and the cellular 
forms were not remarkable. Sputum from 7 (27 per cent) of the 
patients was sent to the Eighth Service Command Laboratory at Fort 
Sam Houston, Texas, where guinea pigs were inoculated. At necropsy 
of the guinea pigs six weeks later no pathologic change was found. 
Sputum from 2 patients (cases 23 and 26) was injected intraperi- 
toneally into mice on April 14. The mice remained normal and showed 
no abnormality at necropsy. Cultures of material from their lungs 
were likewise sterile. 

Repeated examinations of the urine of all the patients revealed 
nothing abnormal. The Kahn serologic test gave negative results in 
all cases. Agglutination tests in the first and third weeks for brucellosis 
and tularemia, the Weil-Felix (Proteus X19) test, the Frei test of the 
skin and a test of the skin for trichinosis gave negative results. Each 
of the last two tests was performed in 10 cases in the fifth week of 
illness. 

The tuberculin test gave positive results in 2 of the 25 cases in which 
tests were made in the fifth week after onset. Serums from all patients, 
taken at approximately the third and eighth weeks of the illness, were 
studied for the antibodies of psittacosis, and ten specimens of serum (in 
cases 1 to 10) were examined for complement-fixing antibodies of lympho- 
cytic choriomeningitis and agglutination of Leptospira icterohaemor- 
rhagiae. All these studies gave negative results. Results of serologic 
studies for histoplasmosis were also negative. 

3ecause of the high rate of attack and the similarity of the clinical 
picture to that of coccidioidomycosis, the possibility of the existence of 
this disease was thoroughly studied. Tests performed during the second 
week of the illness were made with fresh coccidioidin from army stock 
in a dilution of 1: 100. All tests gave negative results. Complement 


1. See “Supplementary Report: Studies on the Causation of an Unusual Pul- 
monary Disease at Camp Gruber, Okla,” which will be published later, for details 
of this work. 
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fixation and precipitin tests in 4 cases, however, did suggest possible 
coccidioidomycosis. Therefore, additional material for testing the skin 
—a 1:100 dilution of coccidioidin used in titrating and standardizing 
new batches of coccidioidin and a 1: 100 dilution of antigen used for 
complement fixation—was utilized. In 4 (15 per cent) patients (cases 
1, 7, 8 and 13; not those having positive reactions to serologic tests) 
the reaction to the former was positive but was only 1 plus. 

Because of the finding of C. albicans in the sputum of each of the 
forty-one samples examined, this organism was considered as a possible 
although not probable etiologic agent. On May 16 seventeen specimens 
of sputum were obtained from the patients and eight specimens from 
men hospitalized for other diseases. These were examined carefully 
by the Commission on Acute Respiratory Diseases, Army Epidemio- 
logical Board, and the details of the study are discussed in the supple- 
mentary report. Even at this late date (May 16, 1946) 10 of the 
patients had sputums which contained C. albicans, while the sputum 
of none of the controls contained this organism. Materials for testing 
the skin were prepared, a C. albicans vaccine and a carbohydrate frac- 
tion of that organism being used. All 26 patients reacted with a 20 
to 40 mm. area of erythema forty-five minutes after the material was 
injected. Of 19 control patients, 6 (32 per cent) had comparable positive 
reactions. 

ROENTGENOGRAPHIC FINDINGS 

Roentgenograms of the thorax were characterized by numerous small 
areas of infiltration, from 1 to 20 mm. in diameter, scattered diffusely 
and symmetrically throughout the fields of both lungs except for a 
tendency to spare the apexes and bases. In all cases the hilar lymph 
nodes were enlarged. These conditions were apparent a few days after 
the clinical onset of the disease and reached a maximal intensity within 
ten or twelve days. The mottled infiltrations remained static for about 
two months, after which time resolution became apparent. As the areas 
diminished in size they became more discrete and fibrotic, and by the 
sixth month the pulmonary fields showed a diffuse, fine fibrosis. From 
then on further change was imperceptible, and the fibrosis was considered 
to be permanent. The reduction in size of the hilar nodes to normal or 
near nortial paralleled the decline of the infiltrated areas. 

An attempt was made to evaluate the severity of the condition on 
the basis of involvement of the parenchyma and hilar nodes; in 15 
(58 per cent) it was estimated as severe, in 6 (23 per cent) as moderate 
and in 5 (19 per cent) as mild. 


REPORT OF CASES 


CasE 16 (table 2).—Severe Disease —A private 18 years old, who had been in 
the cellar for five hours on March 17, was admitted to the hospital on March 21, 





634 ARCHIVES OF INTERNAL MEDICINE 


1944 because of recurrent sycosis barbae. The lesions responded well to ammuniated 
mercury ointment and were practically clear by March 27. His past and family 
histories were noncontributory. 

His illness began suddenly on March 28 while he was in the hospital. It began 
with an occasional nonproductive cough and pain in the thorax. The following 
day the cough persisted, a mild, throbbing, frontal headache developed and the 
temperature rose to 105 F. (fig. 2). Definite shaking chills were followed by 
notable sweating. During the first week there was mild, generalized aching, and 
mild epistaxis occurred on one occasion. Both types of pain in the thorax were 
present, as was fatigue of moderate degree. A mild cough, productive of a moderate 
amount of tenacious, grayish white sputum without unusual odor, persisted for 
two weeks. 

The patient did not appear seriously ill or in evident discomfort. The respira- 
tory rate ranged from 18 to 24 per minute. At the onset a few scattered moist 
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Fig. 2 (case 16).—-Temperature chart. The disease was classified as severe. 


* indicates gram-positive cocci in long and short chains and in pairs and C. albi- 
cans. VP indicates polymorphonucicar neutrophils; L, lymphocytes; M, monocytes, 
and B, basophils. 


rales were heard over the posterior aspect of both lungs, but they were variable 
and disappeared with coughing or deep breathing. There was mild hyperemia of 
the nasopharynx. The blood pressure was 120 mm. of mercury systolic and 
78 mm. diastolic. The cardiac rate was more than 110 per minute on only three 
occasions. These periods of mild tachycardia were not associated with decidedly 
elevated temperature. The remainder of the physical examination showed normality. 

The erythrocyte count was 4,300,000 to 4,800,000 per cubic millimeter, and the 
value for hemoglobin was 90 to 95 per cent (Haden-Hausser method). The 
leukocyte count eight days prior to the onset of the illness was 6,000 per cubic 
millimeter of blood. The highest count occurred in the fourth week, when there 
were 12,800 leukocytes, of which 78 per cent were polymorphonuclear leukocytes and 
22 per cent were lymphocytes. There were no abnormal cells. The specimens 














CAIN ET AL—UNUSUAL PULMONARY DISEASE 635 


of urine were consistently normal. The Kahn serologic test for syphilis elicited a 
negative reaction. The sedimentation rate of erythrocytes was 13 mm. per hour 
during the first week, 39 mm. during the second, 48 mm. during the third and 
38 mm. during the fourth, and it returned to a normal rate of 8 mm. in one hour 
during the fifth week. Six ‘cultures of the blood made during the first few days of 
the illness were sterile. 

The Weil-Fefix (Proteus X19) test and the agglutination tests for brucellosis 
and tularemia during the first and third weeks gave negative results. Sputum 
examined on April 3 and 5 contained gram-positive organisms in long and short 
chains and in pairs. C. albicans were seen in and isolated from each specimen. 
There was insufficient sputum for inoculation of guinea pigs. Complement fixation 
tests for psittacosis and coccidioidomycosis, agglutination tests for Weil’s disease 
and precipitin tests for coccidioidomycosis gave negative results, as did tests of 
the skin for coccidioidcmycosis, trichinosis and tuberculosis. 























Fig. 3 (case 16).--Severe disease: a, on April 11, 1944, extensive mottled, 
2 to 20 mm., areas of consolidation are noted throughout both pulmonary fields. 
b, on Oct. 24, 1944, evidence of clearing is noted, but persistent small fibrotic areas 
emain 


Bronchoscopy performed during the second week of illnesss revealed mild 
hyperemia of the bronchial mucosa. Washings of the bronchial tree with isotonic 
solution of sodium chloride were injected intraperitoneally into 3 mice. On May 
3, 1 of the mice to which an injection had been given and a control mouse died. 
Necropsy revealed no cause of death in either. The 2 remaining mice showed no 
reaction and were fotind to be normal at necropsy two months later. Cultures of 
material from the lungs of the mice and of the washings of the bronchial tree 
showed no growth. The vital capacity was 4 to 4.4 liters during tle illness. The 
electrocardiogram revealed nothing abnormal. The roentgenograms of the chest 
were startling (fig. 3a). There were numerous small areas of dense, discrete 
consolidation scattered throughout the fields of both lungs, with slight sparing of 
the apexes and bases. The hilar lymph nodes were moderately enlarged. 

The temperature, which was frequently elevated to more than 104 F. during the 
first week of illness, declined until it was essentially normal in the fourth week. 
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For about twenty-four weeks, however, it rose occasionally to around 99.5 F. 
The pain in the thorax diminished greatly in the first three months but recurred 
after exercise for the duration of hospitalization (seven and a half months). 
Fatigue, which was even more incapacitating, was equally persistent and decidedly 
increased by mild exertion. Roentgenograms of the thorax revealed gradual 
clearing; the areas of consolidation became smaller and fibrotic in character 
(fig. 3b). These areas underwent so little, if any, change in the last few months 
of the illness that they were assumed to be permanent. 


Case 15 (table 2).—Moderate Disease.—The patient, a private 18 years old, 
who had been in the cellar for six hours on March 17, began to have chilliness, 
muscular aching, malaise and fever on March 27. A mild cough, productive of a 
moderate amount of mucoid, grayish white sputum without unusual odor, developed, 
and it persisted for two weeks. The temperature on the patient’s admission to the 
hospital was only 99.4 F. Headache was severe and primarily in the frontal region, 
varying from a dull aching sensation to a sharp, throbbing pain. Sweating was 
severe. The patient had chilly sensations but no true chills. Mild expistaxis 
occurred on two occasions. Pain in the thorax varied from a constricting type of 
distress to a sharp, sticking pain. The former was located primarily in the 
substernal region, and the latter frequently involved the costal margins. 

The patient’s past and family histories were rioncontributory. The systolic 

lood pressure was 122 mm. of mercury and the diastolic 66 mm. The skin was hot, 

and the nasal and pharyngeal mucosa showed moder: te congestion. The lungs were 
clear on percussion and auscultation. Results of the remainder of the physical 
examination were not significant. 

The erythrocyte count ranged from 4,100,000 to 5,600,000 cells, the concentration 
of hemoglobin was from 90 to 95 per cent (Haden-Hausser method) and the 
leukocyte count was from 8,100 to 14,600 cells per cubic millimeter of blood. The 
differential count averaged 60 per cent neutrophils, 38 per cent lymphocytes and 2 
per cent eosinophils, with no abnormal cells. During the fifth week the eosinophils 
increased to 6 per cent. The urine, examined on numerous occasions, was always 
normal. The sedimentation rates (modified Cutler method) were 13 mm. per 
hour in the first week, 45 mm. in the second, 43 mm. in the third, 18 mm. in the 
fourth and 4 mm. in the fifth. Cultures of the blood made during the first week 
of illness were sterile. The Kahn test, agglutination tests for brucellosis and 
tularemia and the Weil-Felix (Proteus X19) test gave negative results. Examina- 
tions of sputum on April 2, 3, 4 and 5 showed gram-positive cocci in long and 
short chains and in pairs and C. albicans. Inoculation of guinea pigs with sputum, 
complement fixation tests for psittacosis and coccidioidomycosis, a precipitin test for 
coccidioidomycosis and repeated tuberculin, coccidioidin and trichinin tests of the 
skin gave negative results. The vital capacity was 3.4 to 3.6 liters throughout the 
illness. An electrocardiogram revealed nothing abnormal. Roentgenograms of 
the chest showed many small, 2 to 20 mm., discrete areas of consolidation and 
enlargement of the hilar lymph nodes. The areas of consolidation were definite and 
prominent but fewer than in the patients whose illness was ciassified as severe. 

This patient was 1 of 5 who were treated with sulfadiazine for seven days. No 
change was noted with this therapy. Headaches and fatigue persisted through the 
fourth week, and the temperature was essentially normal by the fifth week. At 
the end of seven and a half months the patient still complained of weakness, 
constricting pain in the thorax and general malaise. Improvement in the 
roentgenograms of the thorax paralleled that found in case 16, and seven and a 
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half months after the onset of illness the areas of consolidation were replaced by a 
fine, diffuse fibrosis, which appeared permanent. 


Case 3 (table 2).—Mild Disease—A private first class, 18 years old, was 
admitted to the hospital because of acute illness. He complained of chilliness, 
fever and headache. He was in the cellar for three minutes on March 17 and two 
minutes on March 18. At the age of 10 years he had had empyema of the left 
side of the thorax, fot which surgical drainage was carried out. Recovery was 
prompt, and his subsequent health, except for frequent attacks of “hives,” was 
excellent until this admission to the hospital. The family history was irrelevant. 

On April 1 headache, chilly sensations and generalized aching developed and 
were followed shortly thereafter by nasal congestion and a slight, nonproductive 
cough. The headache was frontal and throbbing and of moderate severity. The 
next day the patient experienced a severe nosebleed. All symptoms continued and 
became worse until his admission on April 3, when the temperature was 100.4 F. 








Fig. 4 (case 3).-—Mild disease at the height of the patient’s illness on April 17, 
1944. Enlargement of hilar nodes only may be noted. 





Physical examination revealed a well healed thoracotomy scar posteriorly on 
the left side. The lungs were clear on percussion and auscultation. The systolic 
blood pressure was 124 mm. and the diastolic 78. 

The leukocyte count ranged from 7,750 to 8,600. The differential count was 
within normal limits, and there were no abnormal cells. The erythrocyte count 
remained around 5,000,000 and the value for hemoglobin( Haden-Hausser method) 
was 90 per cent. The sedimentation rate of erythrocytes (modified Cutler method) 
was 34 mm. per hour the day after the patient’s admission; it declined to 8 mm. 
three weeks later. All the special tests performed in the other cases were carried 
out, but the results were negative. The vital capacity was 3.7 liters, 3.9 liters and 4 
liters in the third, eighth and twenty-sixth weeks of illness respectively. The electro- 
cardiogram revealed normal conditions. There was no sputum for examination. 
Roentgenograms of the chest showed enlargement of the hilar lymph nodes, but the 
parenchyma of the lung was normal (fig. 4). 

Only supportive treatment was given. On several occasions during hospitali- 
zation transient attacks of generalized papular urticaria developed. These lasted 
less than half an hour and disappeared without treatment. These attacks were 
of an unknown cause and had been noted by the patient for many years. They 
caused only mild discomfort and were not influenced by his illness. Profuse 
epistaxis was a daily occurrence for a few weeks. In the early weeks of the illness 
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the patient had only slight dry cough and no pain in the thorax. The symptoms 
improved gradually during the second and third weeks of illness coincident with a 
decline in temperature. In a period of four months the hilar nodes gradually 
returned to normal size. Seven and a half months after the onset of illness, the 
only complaints were weakness and fatigue, which were easily precipitated by mild 


exertion. 
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Fig. 5——Temperature chart of the patient in a case in the 1943 outbreak. 
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Fig. 6.—The lungs of a patient during the epidemic in 1943. a, on February 27 


extensive, 2 to 10 mm., areas of consolidation and enlargement of hilar lymph nodes 
are present. b, on April 6, 1944 there is definite improvement, but fibrotic areas 
persist. 


SIMILAR OUTBREAK IN 1943 

During the latter part of February 1943, 5 soldiers had been admitted 
to the same hospital with signs and symptoms practically identical with 
those of the 1944 group. When the 1944 outbreak occurred, it seemed 
to resemble the condition which we had studied in 1943. Review of 
the records and roentgenograms revealed that clinically. and roentgeno- 
graphically the cases in the two outbreaks were indistinguishable (figs. 5 
and 6). Three days prior to admission to the hospital all these men 
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had been subject to an extremely high concentration of dust while driving 
over new roads at the end of a long convoy. Examination of dirt from 
the road showed the silica content to be not unusually high, and no 
unexpected minerals were found. No history of their having been in 
the cellar was obtained. One of the 5 men was available for reexamina- 
tion and a year after his attack showed roentgenographic evidence of 
the disease. The etiologic factor of this outbreak was not determined. 


DIFFERENTIAL DIAGNOSIS 

In the 26 cases in which the patients were under our observation 
and the 5 cases in the 1943 outbreak the clinical syndrome was distinct 
from other forms of pneumonia studied at Camp Gruber. The signs and 
symptoms that differentiate the disease from primary atypical pneumonia 
are the sudden onset, the severe and prolonged clinical course and the 
disseminated lesions in the roentgenograms of the thorax. 

The explosiveness and severity of the disease raised the question 
of psittacosis, but the absence of any history of exposure to birds, the 
lack of evidence of large areas of pulmonary consolidation in the roent- 
genograms, the negative results of the complement fixation tests and the 
fact that all the patients recovered do not support this diagnosis. 

Rickettsial infections must be considered, though there was no history 
of insect bites, only a mild rash on the wrists of 3 patients and no evi- 
dence of disseminated systemic infection in any organ other than the 
lungs. Serologic tests showed the serums of 10 patients to be negative 
for © fever. 

Results of serologic studies for histoplasmosis were negative. The 
diagnosis of coccidioidomycosis was excluded by the occurrence outside 
a recognized endemic region, the absence of cavitation or of secondary 
dissemination in any case and the negative reactions to coccidioidin tests. 
Only 4 of the 26 patients had positive cutaneous reactions, and these 
reactions were only 1 plus. Complement fixation and precipitin tests 
for coccidioidomycosis gave results suggestive of the disease in only 
4 cases. 

The presence of C. albicans during the first week of the illness in 
forty-one specimens of sputum from the 16 patients from whom sputum 
was available and the failure to find even one early specimen of sputum 
that did -+not contain this organism certainly suggests it as_a possible 
etiologic agent. Even during the second month ten out of seventeen 
specimens of sputum from these men contained C. albicans, and sputum 
from none of the 8 controls contained the organism. The uniformly 
positive reactions to the tests of the skin were further evidence pointing 
toward moniliasis. However, due to the lack of supporting immunologic 
evidence, it is questionable that this was the cause of the disease.* 
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Wylie and DeBlase* have recently reported a case of bronchopul- 
monary moniliasis that resembles our cases. The roentgenographic 
findings in their case were somewhat similar to those in our series, 
except that enlargement of the hilar nodes, an outstanding symptom in 
our cases, was not noted. The scarcity of productive cough, the absence 
of rales, the short period of incubation and the lack of dyspnea in our 
cases are other distinct differences. 

Idstrom and Rosenberg-* have recently described a respiratory dis- 
ease that occurred at Camp Crowder, Mo. This disease was found in 
40 patients and was classified as primary atypical pneumonia. It 
appeared among men detailed to squads for clearing abandoned houses, 
barns and chicken coops. The roentgenographic findings consisted in 
accentuation of hilar shadows, peribronchial infiltration and generalized, 
patchy, parenchymal infiltrate, which had a tendency toward localization. 
No fatalities occurred, and there were no complications other than per- 
sistent malaise and weakness. Idstrom visited Camp Gruber, and the 
records and roentgenograms of his cases were reviewed. In 4 the 
symptoms were indistinguishable from those in the cases at Camp Gruber. 
In the remainder the data were less characteristic, the condition was 
milder and extensive mottling throughout the parenchyma of the lungs 
was not present. Clinically the cases were similar, but most of the 
patients had a shorter illness. It is probable, however,’ that the cases 
occurring in Camp Crowder were similar to if not identical with the 
cases at Camp Gruber. Idstrom and Rosenberg determined no specific 
etiologic agent. 

The possibility exists that the disease was not due to an infectious 
agent but rather to the inhalation of some irritant. Pneumoconiosis and 
bagassosis* might be mentioned as examples. However, the sudden 
onset, prolonged fever of a severe degree and elevated sedimentation 
rates favor the existence of an infectious agent. 


SUMMARY 


A severe outbreak of an unusual form of pulmonary disease occurred 
at Camp Gruber, Okla., in March 1944. The epidemiologic evidence 
pointed to a single common exposure in a storm cellar. The rate of 
attack was extremely high. The disease was characterized by severe 
constitutional symptoms, absence of physical signs and diffuse infiltration 
of the parenchyma of the lung, which took on a discrete, chronic, fibrotic 


2. Wylie, P. E., and DeBlase, J. A.: Bronchopulmonary Moniliasis, J. A. M. A. 
125 :463-465 (June 17) 1944. 

3. Idstrom, L. G., and Rosenberg, B.: Primary Atypical Pneumonia, Bull. 
U. S. Army M. Dept., October 1944, no. 81, pp. 88-92. 

4. Sodeman, W. A., and Pullen, R. L.: Bagasse Disease of the Lungs, Arch. 
Int. Med. 73:365-374 (May) 1944. 








CAIN ET AL—UNUSUAL PULMONARY DISEASE 641 


appearance in the roentgenogram. Recovery was slow and incomplete. 
At the end of seven and a half months, 5 of the original 26 patients 
who had mild disease had returned to duty and 21 had required separa- 
tion from the service. These 21 still complained of severe fatigue, 
weakness and pain in the thorax following even mild exercise. A 
definite causative agent was not determined. Similar cases occurred 
at Camp Gruber in February 1943. 


The Commission on Acute Respiratory Diseases, Army Epidemiological Board, 
United States Army, Preventive Medicine Service, Office of the Surgeon General, 
Washington, D. C., contributed aid and suggestions. Of particular use was the 
help given by Major John H. Dingle, Capt. Alexander D. Langmuir, Dr. A. E. 
Feller, Dr. Francis G. Blake and Dr. Thomas Francis Jr. 

First Lieut. Walter A. Mickle, Sanitary Corps, Army of the United States, was 
especially helpful in the isolation of fungi from specimens of sputum. Dr. Charles E. 
Smith, of Stanford University Medical School, has aided greatly with his sug- 
gestions and laboratory work, without which we would not have been able to 
rule out completely the diagnosis of coccidioidomycosis. Col. Walter Bauer offered 
many useful suggestions. Dr. Thomas Rivers and the laboratories of the Rocke- 
feller Institute were helpful in ruling out the diagnosis of psittacosis. The Eighth 
Service Command Laboratory and the laboratories of the Army Medical Center 
were cooperative, and without their help much of the laboratory work could not 
have been performed. 
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The publications during this period reflect the transition from military 
to civilian life. A few papers are based on wounds received in combat ; 
a number deal with studies made in military hospitals and emphasize 
again the role of gastrointestinal disease, particularly bacillary dysentery, 
in the armed forces and a few on parasitic diseases are based on military 
experiences iM the tropics and endemic areas. The majority, however, 
are the usual Studies of peacetime. While it is evident that active investi- 
gation has bten continued throughout the war, it nevertheless seems 
probable tha* with the return of large numbers of men to the universities, 
medical collyes, hospitals and laboratories, the quantity and quality of 
papers publ®hed in succeeding years will rise sharply. 
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GENERAL PAPERS AND REVIEWS 


The roentgenologic phases have been reviewed separately and need 
not be repeated here,’ nor will books be discussed.” 

The incidence of gastrointestinal disorders has been studied in both 
civilian and military installations. Emery’s analysis of 2,839 patients 
includes an analysis of 1,000 consecutive patients from the wards of the 
Peter Bent Brigham Hospital, 1,000 consecutive outpatients, 839 patients 
from a general practice and reports of 500 consecutive autopsies.* Of the 
total, 19 per cent had applied for the relief of gastrointestinal symptoms ; 
50 per cent of these had organic disease in the accepted sense of the word. 
The incidence of organic disease was greatest in the patients in the wards, 
less in outpatients and lowest in the private patients. 

Of 12% cases of chronic dyspepsia thoroughly studied in the Mediter- 
raneatt Theater in 94, or 70 per cent, the condition was classified as 
psychoneurosis.* Some form of gastritis was present in 46 per cent 
of the total and in 60 per cent of the psychoneurotic patients. In 14 cases 
of acute hepatitis with prolonged dyspepsia, evidence of continued hepatic 
dysfunction was present in only 1. A diagnosis of psychoneurosis was 
made for 11 patients, and 3 others had organic diseases, e. g., duo- 
denal ulcer, amebiasis and secondary syphilis. Of 41 admitted with 
the diagnosis of chronic hepatitis without jaundice, the laboratory find- 
ings were compatible with chronic hepatitis in 4 of 30 diagnosed as 
having psychoneurosis, the edge of the liver was palpable in 11 and the 
spleen was palpable in 7 (tertian malaria). Of 31 admitted with a 
diagnosis of peptic ulcer, only 3 had a roentgenologically demonstrable 
ulcer. Six patients with recurrent chronic diarrhea and palpable liver 





1. Gilbertson, E. L., and Kirklin, B. R.: A Review of the Literature on 
Roentgenology of the Gastro-Intestinal Tract for the Year 1944, Gastroenterology 
6:112-129, 1946. 

2. Farrell, J. T., Jr.: Roentgen Diagnosis of Diseases of the Gastrointestinal 
Tract, Springfield, Ill., Charles C Thomas, Publisher, 1946. Green, H. W., and 
Watkins, R. N.: Appendicitis in Cleveland, Cleveland Health Council, 1946. 
Held, I. W., and Goldbloom, A. A.: Peptic Ulcer: Diagnosis and Treatment, 
Springfield, Iil., Charles C Thomas, Publisher, 1946. Spiesman, I. E.: Essentials 
of Clinical Proctology, New York, Grune & Stratton, Inc., 1946. Vahlne, G.: 
Serological Typing of the Colon Bacteria with Special Reference to the Occur- 
rence of B. Coli in Man Under Normal and Pathological Conditions Particularly 
in Appendicitis, Acta path. et microbiol. Scandinav., 1945, supp. 62. Fantoni, 
V. J.: La eosinophilia en el contenido de los apendices en las oxiurosis apendi- 
culares, Rosario, Argentina, Musumarra and Cia, 1945. Hirschberg, F.: Diag- 
nostik und Therapie der Magen-Darmerkrankungen in zwolf Vorlesungen, 
Copenhagen, Ejnar Munksgaards, Forlag, 1946. 

3. Emery, E. S., Jr.: The Incidence of Gastrointestinal Disorders from a 
Study of 2,839 Cases, Gastroenterology 6:477-492, 1946. 

4. Schwartz, I. R., and Perlmutter, M.: Chronic Dyspepsia in the Mediter- 
ranean Theater, Gastroenterology 6:21-34, 1946. 
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were thought to have psychoneurosis. Psychoneurosis was the com- 
monest diagnosis made for patients with chronic dyspepsia with vague 
abdominal symptoms. While we are not inclined to minimize either 
the incidence or the significance of psychiatric states in patients with 
gastrointestinal complaints, it nevertheless seems to us erroneous to 
classify all “functional disorders” as psychoneurosis. 

Wylie ® did, not find any significant difference in the incidence of 
upper gastrointestinal disease in the American and German armies. 

Culver ® reports 4 instances of miliary pulmonary metastases from 
primary carcifioma of the gallbladder, hepatic duct, stomach and 
pancreas, respectively. Of 168 cases of metastatic carcinoma of the bony 
skeleton there were 11, or 6 per cent, in which the disease was gastroin- 
testinal in origin.” 

ESOPHAGUS 

Esophageal disease has been reviewed by Benedict * and McKay.® 

Incidence of Esophageal Disease——Vinson *° compares the diseases 
of the esophagus in a group of 393 white men with those in 130 Negroes. 
Carcinoma was found in 67 white and in 24 Negro patients, cardiospasm 
in 58 white persons and in 16 Negroes, foreign bodies in 142 white 
patients and in 40 Negroes and esophageal varices in 4 white patients 
and in no Negroes; there was 1 Negro patient with polyposis. 

Johnstone ** analyzes the nonmalignant causes of dysphagia. In 
patients in the first decade of life, congenital atresia, congenital stricture, 
web, shortening and spasm may be noted; in patients in the second 
decade, simple Stricture on the basis of congenital stenosis; in patients 
in the third decXde, achalasia; in patients in the fourth and fifth decades, 
postcricoid web, and in those in the fifth to seventh decades, peptic ulcera- 
tion and partial thoracic stomach. Pharyngeal diverticulum is most 
frequent in the sixth decade. Leiomyoma and fibroma are the predom- 
inating benign tumors. 


5. Wylie, P. E.: Incidence of X-Ray Evidence of Upper Gastro-Intestinal 
Pathology in Gefman Prisoners of War, Mil. Surgeon 98:125-131, 1946. 

6. Culver, G: J.: Miliary Carcinosis of the Lungs Secondary to Primary 
Cancer of the G4stro-Intestinal Tract, Am. J. Roentgenol. 54:474-482, 1945. 

7. Thomas, \G. L.: Metastases to Bone in Gastrointestinal Malignancy, 
S. Clin. North America 26:692-694, 1946. 

8. Benedict, E. B.:. Esophagus: Review of Literature for 1944, Gastro- 
enterology 5:18-26, 1945. 

9. McKay, J. W.: Radiological Diagnosis of Certain Diseases of the Lower 
Esophagus, S. Clin. North America 26:306-318, 1946. 

10. Vinson, ». P.: Incidence of Esophageal Disease in Negroes, South. M. J. 
38 : 452-453, 1945. 

11. Johnstone, A. S.: Dysphagia Due to Causes Other Than Malignant Dis- 
ease, Edinburg# M. J. 53:160-172, 1946. 
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Atresia and Tracheoesophageal Fistula——Progress in the treatment 
of this congenital anomaly is indicated by the report of another infant 
submitted to successful surgical intervention.’” 

Pulsion Diverticulum.—Bortone ** prefers the two stage method of 
excision. 

Esophageal Displacement.—Epstein,’* in 6 patients with advanced 
left atrial dilatation due to rheumatic mitral and aortic valvular disease, 
noted esophageal displacement toward the left and posteriorly, closely 
following the transverse and descending thoracic aorta. The atypical 
position of the esophagus is attributed to aortic-esophageal adhesions. 

Short Esophagus.—In the judgment of Smithers,’® the majority of 
conditions diagnosed as short esophagus roentgenologically are instances 
of hiatus insufficiency associated with spasm of the longitudinal muscle 
fibers, resulting from irritation of the esophagus by gastric juice regur- 
gitated because of a lax hiatus which is developmental in origin or due 
to loss of elasticity of the tissues in later life. True short esophagus 
is seldom found at postmortem examination. 

Esophagitis and Peptic Ulcer.—Steiner ** gives a good review of 
the mechanisms involved in the development of chronic ulcerative 
esophagitis. Two esophageal ulcers were noted by Coventry and 
Wells 77 in 2,500 consecutive autopsies over a ten year period. Addi- 


18 


tional conditions are reported,'* including an extremely rare perforation 
of an uicer into the left auricle.’® Preiskel *° describes a perforation 
into the mediastinum, with ultimate recovery, the first to be reported 
in the literature. 
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Scleroderma.—tIn 36 of approximately 350 cases of scleroderma or 
acrosclerosis r¢viewed by Olsen, O’Leary and Kirklin,** dysphagia 
occurred or lesions of the esophagus were demonstrated. In 18, positive 
roentgenograpljic or endoscopic evidence was present. Dilatation of 
the esophagus, similar to that seen in cardiospasm, was observed in 7 
cases and hiatal hernia with intrathoracic stomach in 9. In 2 others 
sclerodermic changes were demonstrated in the esophageal wall. Thirty- 
three of the 36 presented the clinical syndrome of acrosclerosis ; all the 
18 patients with conclusive roentgenographic or endoscopic evidence had 
definite acroscl¢rosis. Repeated dilatations over prolonged periods gave 


moderate relieil. Two additional cases are reported by Rafsky and 
Herzig.** 
Cardiospasi.—Scott ** gives an excellent review of cardiospasm, 


dividing it into four types requiring different modes of therapy: (1) 
achalasia, the commonest, usually treated successfully by dilation; (2) 
true cardiospasm due to a reflex irritation, requiring location and 
removal of the focus; (3) partial constriction near the cardia, which is 
rarer, and (4) dolichoesophagus, requiring surgical correction. In the 
first two types spinal anesthesia relaxes the cardia, enabling the esoph- 
agus to empty promptly ; in the third and fourth it has no effect. Reports 
of 2 cases are of interest in this connection. Fleminger and Smith ** 
describe a 16 year old girl, previously healthy, in whom, following frac- 
ture of the right cerebellar fossa with underlying extradural hematoma, 
persistent ancy total dysphagia developed. Attempts to cure by sug- 
gestion, even With the intravenous use of sodium amytal, were unsuccess- 
ful. Fluoros@ py revealed achalasia of the cricopharyngeal muscle and 
of the cardiac sphincter of the esophagus. Inhalation of one ampule of 
octyl nitrite was followed by an immediate and permanent recovery of 
normal swallowing. Lewsen*> refers to an obviously inadequate, 
immature, hysterical person, with dysphagia and dyspeptic complaints 
since infancy, who joined the army during a remission and broke down 
in combat. The response to nitrite was poor, but he improved rapidly 
with the use of a mercury bougie. The condition is interpreted as cardio- 
spasm of psychic origin cured by mechanical measures. The validity of 
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the diagnosis is not well established, and the psychotherapy of the 
mechanical procedure is ignored. This is one of 2 instances in which 
dysphagia was the primary symptom encountered by Lewsen in 6,000 
soldiers with acute and chronic psychoneurosis during a three year 
period. In the second instance the patient had suffered two esophageal 
strictures after swallowing a glass of “chianti” proffered by an Italian 
villager. Therapy with nitrites, further reassurance and persuasion and 
abreaction (but no bougie) enabled him to eat solids to a moderate 
degree. This is interpreted as a restoration of function after psychiatric 
treatment ; it should not be confused with cardiospasm, and it does not 
constitute proof that psychotherapy influenced the strictures but merely 
that it influenced the patient’s reaction to the strictures. 

Robson and Wilkinson ** describe an instance of achalasia subse- 
quently proved at autopsy relieved clinically at first by inhalations of 
octyl nitrite ; as tolerance to the drug developed, its effectiveness was lost. 
We have been pleased with the effect of octyl nitrite in many patients, 
particularly in those with mild symptoms of short duration; Johnstone, 
Harper, McLaren and Grossman’® report two satisfactory responses. 
However, patients with long-standing or severe symptoms or with high 
grade esophageal dilatation may not obtain relief. 

Clagett and others *” reported 4 cases of cardiospasm treated success- 
fully with esophagogastrostomy. A good functioning result was obtained 
despite the fact that the esophagus remained dilated after operation. A 
similar procedure was used by Clark and Adams ** in 5 cases of benign 
stricture of the lower part of the esophagus, with no deaths and complete 
relief of symptoms. An interesting Soviet report describes 24 patients 
in all age groups with cardiospasm subjected to operative intervention 
by so-called transdiaphragmatic mediastinotomy.?® An inflammatory 
process of varying intensity was found in the areolar tissue of the 
mediastinum, involving the diaphragm, the vagus nerve and the esoph- 
agus proper. The esophageal inflammation is considered secondary to 
inflammation of unknown origin in the mediastinum and infradiaphrag- 
matic space. Cardiospasm is thus attributed to mediastinitis, with 
irritation and spasm of the diaphragm, crurae and paraesophageal mus- 
cles; scar tissue makes the constriction permanent. American readers 
will require further evidence before they accept this theory. Treatment, 
described as satisfactory, consisted in transdiaphragmatic mediastinotomy 
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‘ 
and resection of the diaphragmatic crura, with sympathetic denervation 


of the medial d'iphragm and subdiaphragmatic area combined with 
bilateral vagotonw and followed later by esophagogastrostomy. 


Carcinoma.—Nsoros *®° reviews 332 cases encountered from 1922 to 
1944. In the mority the symptoms were of less than one year’s dura- 
tion ; 88 per cent of the patients were males, and the highest incidence 
occurred in patwnts in the fifth decade. The lesion in 70 was in the 
upper third of the esophagus, in 142 in the middle third and in 120 in 
the lower third, Dysphagia, pain, loss of weight, vomiting, hoarseness, 
bleeding and coyghing were the most prominent symptoms in the order 
named ; 34 had Yever. In 80 patients given radiation therapy the average 
length of life after treatment was three to six months. In 168 treated 
by gastrostomy the same duration of life (three to six months) was 
obtained. Th operative mortality was 25 per cent. Seven patients 
were subjecte} to exploration (thoracic), and in all the lesion was 
inoperable (metastases). Two perforations of the aorta due to car- 
cinoma of the esophagus are reported.** 

There are two reports dealing with the surgical treatment of eso- 
phageal cancer. In twenty radica! resections by Sweet ** of lesions located 
in the midthoracic portion, a high esophagogastric anastomosis in the 
vicinity of the aortic arch was performed and regional lymph nodes were 
removed. In 8 the anastomosis was below the aortic arch; in 12 it was 
above the arch, the esophagus being relocated. There were 6 deaths, 
a mortality of 30 per cent. In 24 of Clagett’s ** 54 cases the lesions were 
inoperable ; in 30 transthoracic resection was possible. In 27 the lesion 
was primary in the cardia and in 3 in the esophagus. There were 5 deaths, 
the last eighteen resections being carried out without a fatality. 

A new method for the construction of artificial antethoracic esophagus 
developed in experimental animals by Longmire and Ravitch ** has been 
used in the treatment of 3 patients with benign esophageal lesions. An 
isolated segment of jejunum enclosed in a skin tube is transferred to 
the anterior wall of the chest to serve as a channel between the cervical 
esophagus and the stomach. The use of a free jejunal graft allows 
the intestine to be transplanted wherever needed, unrestricted by an 
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attached mesentery. It provides a channel completely lined with mucous 
membrane and possessing active peristalsis to aid in the transportation 
of the swallowed bolus to the stomach. 


STOMACH 


Anatomic Considerations.—Studies of 126 stomachs obtained at 
autopsy revealed ranges in weight from 77 to 453 Gm., with an average 
of 165 Gm. for men and 150 Gm. for women. Extreme values for the 
mucosal area were 520 and 1,536 sq. cm., with average values of 843 
sq. cm. for men and 763 sq. cm. for women. The ages of the patients 
ranged from 19 to 83. The variations in the size of the stomach were 
not accounted for by differences in sex, age, or size of the body.*® Ina 
transposition of the stomach to the right, reported by Guttman and 
Thompson,** the duodenum, liver and gallbladder were on the left; the 
colon remained in its normal position. 

Diverticula.—Resnick,*’ in a series of 1,000 consecutive examinations 
with barium meal, found diverticula of the fundic portion in 3 instances. 
Moses ** described an instance of diverticula of the stomach and found 
about 150 reported in the literature. The most frequent location is on 
the posterior wall near the lesser curvature in the region of the cardia. 





Diaphragmatic Hernia.—In an analysis by Adams and Lee,* 
diaphragmatic hernia was noted in about 2 per cent of all patients 
examined roentgenologically for gastrointestinal disease; in 64.7 per 
cent of the 34 cases found the hernia was of the esophageal type. The 
lesion was seen most frequently in obese patients in the fifth and sixth 
decades. The symptoms were related to the organ involved or displaced 
by the hernia. Surgical repair effected through the transpleural route 
was preferred in recurrent or traumatic hernia. In 34 cases the mortality 
rate was 3 per cent; 70 per cent (24) had no evidence of recurrence 
as revealed by roentgenologic study or symptoms from six months to 
four years postoperatively. Paralysis of the diaphragm by temporary 
section of the phrenic nerve was found by Vargas and Larach,*° to be 
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ineffective. Traumatic eventration is cured by surgical repair of the 
defect.* 

In 1,000 consecutive roentgenologic examinations by Mendelsohn 
16 cases of hiatal hernia were observed; in 5 the symptoms were 
attributed to the hernia, and in 3 there was hematemesis. Venous con- 
gestion of the htrniated portion of the stomach is postulated as the cause 
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of bleeding. 

In a report by Lintz ** the patient complained of pain radiating to the 
left arm and clavicle. The author attributes this to interference with 
venous return to the heart, increased venous pressure and cardiac 
embarrassment. In view of the work of Jones,** this hypothesis is 
unnecessary attd unproved, as is the assumption that the bleeding may 
be due to incr*ased venous stasis. 

Prolapsed Pyloric Mucosa.—There are two reports of prolapsed 
pyloric mucosa, each describing 2 cases in which the diagnosis was 
proved at op¢ration. The roentgenologic evidence was suggestive, but 
the interpretation was not easy. Microscopic examination revealed an 
inflammatory Teaction with monocytic infiltration.*® 

Hypertrophic Pylori¢ Stenosis in Infants—Miller and Ostrum,** in 
discussing tye roentgenologic differential diagnosis of hypertrophic 
pyloric stenOMs in infants, conclude that the patients most likely to 
require operation have, as seen roentgenologically, an enlarged, slightly 
atonic stomach, a narrow pyloric canal elongated beyond 0.5 cm. and 
more than 50 per cent gastric retention under ideal conditions (usually 
70 to 80 per tent) at the end of four hours. Roentgenologic study is of 
great value in the examination of infants with vomiting and clinical 
findings suggestive of pyloric stenosis in that it discloses the degree of 
stenosis and locates, with a reasonable degree of accuracy, the point of 
atresia or extrinsic pressure distal to the pyloric ring. The vast majority 
of cases do not call for emergency operative intervention. The patients 
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requiring surgical treatment can usually be separated from those 
responding to medical management. Of 38 patients not subjected to 
operation and relieved by medical management, the condition in 18 was 
apparently due to an adynaniic “‘ileus-like” state of the small intestine, 
considered to result largely from aerophagia. These responded readily 
to treatment directed to the elimination and prohibition of accumulation 
of gas in the small intestine. In the remaining 20, a moderate hyper- 
trophy of the pyloric muscle may have been present with the canal not 
elongated beyond 0.5 cm. The symptoms were attributed largely to 
disturbed gastric motor function, easily controlled by feedings of thick 
gruel. All patients were free from symptoms two to six months after 
the examination. 

Of 30 patients with congenital hypertrophic stenosis, 27 (90 per cent) 
were males; 27 were white and 3 were Negroes. The age at onset of 
the symptoms ranged from birth (1 case) to 3 months (27 cases). 
Ninety-three per cent had projectile vomiting on admission to the hos- 
pital. In all visible peristalsis was present, and all except 1 were con- 
stipated. A palpable pyloric tumor was present in 8 (74.7 per cent) ; 
a questionable tumor was present in 3 and notumor * ... The Ramm- 
stedt-Fredet pyloroplasty was performed in 29 of 30. Of the 29 patients 
surgically treated, 28 recovered. There was 1 de:.th from generalized 
peritonitis.*” 

V olvulus—Hamilton ** discusses the various types of volvulus and 
abnormal rotations of the stomach. Rose *® ascribes the condition in 1 
case to a ropelike adhesion fixing the lesser curvature of the stomach to 
the anterior abdominal wall. The greater curvature was adherent to the 
transverse colon at a point diametrically opposite the first band. The 
stomach was dilated both proximally and distally to these adhesions, 
which formed an axis around which the two portions of the stomach could 
rotate. 

GASTRIC PHYSIOLOGY 


Mucosa.—Cox and Barnes ®° found an increase in the number of 
parietal cells in the mucosa of the guinea pig’s stomach after protracted 
stimulation with histamine over a period of from two to four weeks. 
The increase was thought to represent a true hyperplasia and to provide 
a possible explanation of differences in the number of secreting cells in 
different human stomachs. 


47. Conte, A. N., and McNally, J. T.: Congenital Hypertrophic Stenosis: 
Review of Thirty Cases, Arch. Pediat. 63:1-7, 1946. 

48. Hamilton, J. B.: Gastric Volvulus and Other Abnormal Rotations of the 
Stomach, Am. J. Roentgenol. 54:30-40, 1945. 

49. Rose, B. T.: Volvulus of the Stomach, Brit. J. Surg. 33:93-94, 1945. 

50. Cox, A. J., and Barnes, V. R.: Experimental Hyperplasia of the Stomach 
Mucosa, Proc. Soc. Exper. Biol. & Med. 60:118-120, 1945. 























































PALMER ET AL—GASTROENTEROLOGY 653 


Deficiency of calcium in rats resulted in gastric lesions consisting of 
necrosis, hemorrhage and epithelial hyperplasia. Addition of phosphate 
accentuated the lesions, and administration of vitamin D reduced them. 
Deficiency of <hiamine or vitamin B complex also produced lesions of the 
same type. These lesions healed after the addition of calcium to the diet, 
but lesions due to deficiency of calcium were not prevented by adminis- 
tration of thizmine. The administration of neutralizing agents had no 
effect, indicatsng that peptic activity played no role.** Further studies 
disclosed that the Jesions were not caused by the lack of any specific food 
factor.°? 

Motility.~Bozler ** studied the action potentials of the stomach. 

Meyer and others ** found that under various conditions contractions 
due to hunger are not perceived by patients. This is in accord with the 
earlier unpuNished.observations of the reviewers to the effect that in 
untrained observers “hunger contractions” and the “hunger pang” con- 
stitute a small and often neglible portion of the hunger complex. 

However, Peterson and Peterson,®® in their studies of “dibutoline” 
(dibutylearbamate of dimethylethyl-8-hydroxyethyl ammonium sulfate), 
found that the subcutaneous injection of 0.65 to 10 mg. produced a 
decrease in or a complete absence of contractions in human subjects 
with insulin-induced hypermotility and that attentuation or absence of 
the sensation of hunger ensued. The duration of the inhibited motility 
was less than when atropine was given. A subcutaneous dose sufficient 
to decrease salivary secretion and inhibit gastric motility was without 
cardiac effects or detectable effect on the intrinsic muscles of the eye. 

Welch © describes the normal gastric feeding reflex as an immediate 
relaxation of the muscular walls of the stomach on the first taste of 
food. Under various conditions this reflex is distorted, with the result 
that instead of relaxation there is an immediate increase in tone or 
peristaltic activity or both. The degree of distortion is roughly propor- 
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tional to the intensity of the symptoms and is invariably associated with 
the following characteristic group of symptoms: fulness, pressure, dis- 
tress, eructations, heartburn or actual pain in the epigastrium, left upper 
abdominal quadrant or substernal region. ‘iiiese are the symptoms of 
functional motor disturbances of the digestive tract ; however, we ques- 
tion the propriety of ascribing them to a distortion of the gastric feeding 
reflex per se. 

Relaxation of the Cardia.—Berk ** ascribes symptoms in 1 patient to 
relaxation of the cardia, but the evidence is not convincing, nor is that 
as indicative of a congenital absence of the cardia 
with alleviation of the upper abdominal distress following a loss of 46 
pounds (20.9 Kg.) of weight. 

Abowitz °* discusses diaphragmatic hernia and dilated esophageal 
ampulla, emphasizing the importance of the exclusion of these conditions 
by roentgenologic examination in patients with atypical angina pectoris. 


8 


reported by Alvarez ° 


Secretion.—The secretion of mucus has been carefully studied by 
Hollander and others °° 
pouches in 7 dogs. Mucus may be fluid or jelly-like or of any inter- 
mediate consistency; it may be transparent, translucent or completely 
opaque, or it may contain all and varying combinations of cells, detritus, 


in five hundred specimens from Heidenhain 


leukocytes and occasional erythrocytes. Increasing viscosity, opacity 
and columnar cell content are correlated with each other statistically. 
Pure mucus is colorless, transparent, of variable consistency and free of 
suspended material ; opacity is due to suspended material, chiefly desqua- 
mated columnar cells. Certain authors have described simplified methods 
for the assay of pepsin.** Kolm, Komarov and Shay ® studied the 
excretion of neutral red by the gastric glands in acute experiments on 
17 dogs and 6 cats. In doses of 7.2 to 20 mg. per kilogram intravenously 
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neutral red acted as a mild gastric secretagogue. A small increase in 
the rate of secretion and acidity (or a decrease in the alkalinity) of the 
juice was noted. In most experiments pepsin was also increased. These 
effects, especially those relating to activity of pepsin, were prevented 
to a considerable degree by preliminary atropinization and to a lesser 
degree by double cervical vagotomy. Administration of large doses of 
atropine failed to abolish completely the stimulating action of the dye 
on the parietal cells. The dye was not excreted by the pyloric mucosa, 
the mucus or mucoid cells or by the peptic cells. In atropinized animals 
neutral red was absorbed and was stored for many hours as a yellow 
pigment by the parietal cells when these cells were not secreting actively 
and at a time when the excretion of neutral red had already reached 
low levels. Histamine administered three to six hours after the neutral 
red caused the elimination of large quantities of neutral red with the 
gastric juice. After the administration of histamine, the increase in the 
concentration of neutral red paralleled the acidity and the concentration 
of pepsin. As the secretion of histamine continued there was a diminu- 
tion in the concentration of neutral red excreted with the juice. This 
was paralleled by a decrease in pepsin even if the acidity and the rate 
of secretion continued to rise. The process was interpreted as a mani- 
festation of the “washing out” effect described by Babkin. 

In rats on a diet deficient in thiamine but with other vitamin B 
factors included the volume of spontaneous gastric secretion was much 
greater than it was in controls, while the acidity, peptic power and total 
concentration of chlorides remained normal. Gastric ulceration, more 
frequent and severe in rats with thiamine-depleted diets than in those 
with calorically restricted but thiamine-adequate diets, was attributed by 
Shay and others ®* to the increased gastric secretion. 

Rehm and Evelow * have shown that in dogs given histamine as a 
stimulus the injection of sodium thiocyanate (4.1 Gm.) causes a decrease 
in the magnitude of the gastric potential, approaching that of the resting 
stomach. Thus administration of sodium thiocyanate in appropriate 
amounts results in complete inhibition of secretion of histamine and an 
increase of the potential difference across the stomach at the resting 
level. The use of thiocyanate in comparable amounts has no effect on 
the potential of the resting stomach. 

Hartiala and Karvonen * conclude that the decrease of acid secretion 
during severe deficiency of oxygen is a consequence of anoxia and inde- 
pendent of the alkalosis. 
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The synthetic histamine antagonists, B-dimethylaminoethyl benz- 
hydryl ether hydrochloride and N’pyridyl-N’benzyl N/dimethylethy- 
lenediamine, in doses of 50 mg. subcutaneously do not significantly reduce 
the response of the gastric glands of dogs to stimulation by histamine 
administered subcutaneously every ten minutes,®* although a certain 
degree of inhibition as judged by the response to the alcohol test meal 
was noted in human subjects. 

3ilateral vagotomy in cats and administration of 1 mg. of atropine 
sulfate in human beings or cats does not abolish the response to caf- 
feine. Caffeine, like histamine, predominantly acts peripherally on 
the glandular mechanism. The output and concentration of pepsin are 
increased to a greater extent by caffeine than by histamine in human 
beings, according to Roth and Ivy.®* In human beings and cats caffeine 
stimulates gastric secretion by direct glandular action, whereas in dogs 
this effect does not occur. McCarthy ® has shown that a definite lowering 
of the secretion of acid, frequently with complete anacidity, follows 
double vagotomy and partial gastrectomy in dogs. 

Urogastrone prepared from normal dogs inhibits gastric secretion in 
the majority of experiments after injection of histamine (inhibition in 
63 per cent, augmentation in 18.5 per cent and no change in 18.5 per 
cent). Urogastrone prepared from thyroidectomized and oophorec- 
tomized dogs inhibits gastric secretion in approximately the same per- 
centage of the experiments as the urogastrone prepared from the normal 
dogs. Extracts prepared from oophorectomized dogs apparently contain 
less urogastrone. Extracts prepared from 2 hypophysectomized animals 
inhibited gastric secretion in only five of fifty-two studies (9.5 per cent) ; 
in thirty-two of fifty-two observations (61.5 per cent) a significant increase 
in the quantity of secretion was noted, the augmentation sometimes 
reaching 200 per cent. Thus Sandweiss and his co-workers *° conclude 
that the inhibitory factor in urogastrone may be of hypophysial origin. 
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Friedman and Sandweiss" describe a method for the bio-assay of 
extracts inhibiting gastric secretion. 

Wolman * found that in children the fasting secretion exhibits wide 
normal ranges in volume, rate of formation, pu, pepsin content and 
acidity. Pepsin and hydrochloric acid seem to be secreted in more or 
less parallel fashion. The buffer capacity of a glass of cow’s milk is 
relatively so great that fasting specimens richest in free hydrochloric acid 
will become almost completely neutralized. 

Glenn,’* in a comparison of 200 soldiers with duodenal ulcer and 
250 control patients with functional digestive disturbances, found little 
difference in the histamine secretion in terms of the peak of free and 
total acidity. However, when the total volume and the total acid secre- 
tion are calculated, there is a greater difference in the two groups, 
tending to support the theory of hypersecretion in duodenal ulcer. No 
significant secretory abnormality was observed in 25 patients with 
rheumatoid arthritis.”* 

GASTROSCOPY 

There have been a number of studies of the correlation between 
gastroscopy and roentgen examination in the demonstration of gastric 
disease. Benedict *® in a series of 245 cases found that roentgenologic 
examination and gastroscopy were of about equal value in 54 per cent of 
the cases, and roentgenologic examination was considered superior in 
29 per cent and gastroscopy superior in 17 per cent. Ricketts and 
Pollard ** in an analysis of 1,297 patients found 355 with conflicting 
gastroscopic and roentgenologic findings. Gastroscopy failed to reveal 
the lesions seen by roentgenologic study in 46 cases, including 22 cases 
of benign ulcer, 21 of carcinoma, 2 of benign polyposis and 1 of gastric 
diverticulum. Conversely, gastroscopy revealed disease, while roent- 
genograms showed normal condition in 309, including 269 cases of 
chronic gastritis, 26 cases of benign ulcer, 10 cases of carcinoma and 4 
cases of polyps. Monat and Thompson ™ made a similar study of 500 
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patients in a naval hospital. Johnson ** further discusses the clinical 
value of gastroscopy. Barowsky ‘* comments particularly on the dif- 
ferentiation of benign and malignant ulcers and gives the distinguishing 
features. 

Two instances are reported of apparent rupture of the stomach dur- 
ing gastroscopy, with pneumoperitoneum present at operation but no 
demonstrable lesion.*° Two fatal hypopharyngeal perforations of the 
esophagus with the flexible gastroscope are described by Fletcher and 
Jones,‘ who consider this to be the most serious risk of gastroscopy and 
not so infrequent as the rarity of reported cases suggests. We question 
this statement, for since the case described by Schindler ** in 1940 in 
22,351 gastroscopies only 1 similar instance has come to our attention. 

Kenamore and his associates ** describe a forceps for use in biopsy 
with the gastroscope and the results of its application in 35 cases. There 
were no untoward reactions, but in some instances attempts to remove 
tissue were unsuccessful. 

GASTRITIS 

Maimon and Palmer “ discuss the significance of chronic gastritis on 
the basis of 14 patients observed gastroscopically for periods varying 
from eight months to eleven years. Superficial and hypertrophic gastritis 
appear to be variations of the same process rather than distinct and 
separate entities. The prognostic implications of both the moderate and 
severe grades are not significantly different, both tending to prolonged 
chronicity. Atrophic gastritis without admixtures of the hypertrophic 
or superficial forms was observed to be constant for periods up to five 
years. In some instances the atrophic gastritis did seem to appear as a 
sequela of hypertrophic and superficial gastritis. Atrophic gastritis when 
severe tends to persist, but return to normal has been observed. No 
detectable serious consequences were observed in patients with gastritis 
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of up to eleven years’ duration. The symptoms could not be correlated 
with the appearance of the gastric mucosa. Inconstant changes were 
noted after roentgen therapy in 6 patients; previously observed 
hypertrophic changes were not found after vagotomy in 2 patients. The 
clinical significance of chronic gastritis is considered as still unproved 

Cutier and Walther,®* in studying the significance of chronic gas- 
tritis, divided 333 soldiers into three groups: Group A comprised 33 
asymptomatic volunteers; 30 (91 per cent) were normal, and 3 were 
considered gastroscopically to have atrophic gastritis. In group B, 
consisting of 36 patients with duodenal ulcer, atrophic, superficial or 
combined superficial and atrophic changes were present in 52 per cent; 
single erosions were noted in 2 others. In group C, comprising 264 
patients with distress in the upper abdominal area and normal roentgeno- 
grams of the gastroduodenum, 52 per cent were normal, and 40 per cent 
had gastritis, classified as follows: 19 per cent superficial, 12 per cent 
atrophic, 2 per cent hypertrophic and 7 per cent combined superficial 
and atrophic. Three per cent (of 264) had mucosal erosions and 5 per 
cent mucosal hemorrhages. No uniform symptom complex was demon- 
strated except that in the hypertrophic group the distress resembled that 
of peptic ulcer. 

The mucosa has been studied gastroscopically in a variety of condi- 
tions. Freeman** noted hyperplasia in 76 per cent of 50 patients with 
duodenal ulcer and hence is inclined to correlate hyperplasia with an 
increased secretion of acid gastric juice. In 10 patients with infectious 
hepatitis superficial gastritis was noted in 1; the others were normal.** 
In 20 patients examined three to four weeks after a staphylococcic food 
poisoning no correlation was noted between the gastroscopic findings and 
the symptoms.** Studies of 22 patients with chronic seasickness dis- 
closed nothing unusual.*® In 20 patients with nausea and vomiting from 
salicylism no significant changes were noted.®° 

Arendt *! emphasizes again the problem of the differentiation of 
chronic hypertrophic antral gastritis from carcinoma. In a patient seen 
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by Ortmayer and others *? for whom a clinical diagnosis of carcinoma 
was made, histologic examination revealed a subacute to chronic granu- 
lomatous ulcerative gastritis of unknown cause. 

Weens * reports the rare instance of a patient in whom an emphyse- 
matous inflammation of the stomach developed after ingestion of con- 
centrated hydrochloric acid. Extensive formation of gas in the gastric 
wall was demonstrated roentgenologically for a period of approximately 
four weeks. The infection of the stomach was followed by notable 
scar formation, which resulted in a complete obstruction of the mid- 
portion of the stomach and necessitated two gastrostomies. Culture 
of the blood revealed Aerobacter aerogenes; Proteus vulgaris was 
cultured from the gastric contents. After temporary recovery for th-ee 
months a subphrenic abscess developed, followed by fatal thrombosis 
of the splenic and gastroepiploic veins and multiple abscesses of the 
liver. 

TUBERCULOSIS 

Windwer ** reports an instance of tuberculosis of the stomach, the 
only one recorded among 21,000 patients admitted in thirty-one years 
to a metropolitan hospital; it was diagnosed by the pathologist after 
microscopic study of the tissue including the lymph nodes. Subsequently, 
there developed ulcerative colitis, fistula in ano and a rectal granuloma, 
which on histopathologic study was shown to contain tubercle bacilli. 
At no time was there evidence of pulmonary involvement. Binder and 
others *° review 61 cases of gastric tuberculosis in children 15 years 
or younger compiled from the literature. The ratio of the incidence 
of the lesion in adults and in children is 5 to 1. Ulcers are present in 
95 per cent of the cases the lower two thirds of the stomach being 
involved more frequently than the cardia. Vomiting, emaciation and 
diarrhea are the most frequent symptoms. 


HEMATEMESIS 


In 685 cases of severe hemorrhage of the upper part of the gastro- 
intestinal tract seen at the Boston City Hospital the cause was not 
gletermined in 60 instances (about 9 per cent). The histories and 
physical conditions in this group were varied and difficult to evaluate. 
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Seven of the 60 patients died from the hemorrhage; autopsies were 
performed on 3; but the source of the bleeding was not found.®* Gambill *” 
describes a recurring hemorrhage due to hereditary telangiectasis and 
reviews the literature on the subject. 

Reporting a study of 25 patients consecutively admitted to the 
hospital for massive hemorrhage, Green ** described the immediate 
application of specific diagnostic procedures. The history and physical 
condition were often misleading and of limited value in diagnosis. After 
initial treatment for shock and aspiration of the stomach, roentgen 
examination of the upper part of the gastrointestinal tract was per- 
formed in 18 of 22 cases. The procedure was diagnostic in 16, doubtful 
in 1 and noncontributory in another. In no instance was harm to the 
patient observed. Peritoneoscopy was of positive diagnostic value in 
6 of 10 cases; it helped to detect the presence of cirrhosis of the liver 
in 2 cases with esophageal varices and of diaphragmatic herniation in 
2 cases. Roentgenograms after a barium enema, in 4 cases, did not 
reveal the cause of the hemorrhage. Age was found to be the most 
important prognostic criterion, the prognosis being excellent for patients 
under 45 and progressively worse for older patients. To combat shock, 
Green advocates the use of position, oxygen therapy, medication with 
barbiturates and atropine and transfusions to maintain a red blood cell 
count of 3,500,000. On the basis of recent papers by Drew, Dripps, 
Comroe and Gelfan, the use of morphine is opposed. In patients over 
45 with hemorrhage from peptic ulcer immediate surgical intervention 
(before forty-eight hours) is favored. Patients with diaphragmatic 
hernia and esophageal varices should be maintained in a sitting position 
as soon as they are reasonably free of shock. The immediate feeding 
of a high caloric liquid diet composed of protein digests in milk is 
favored because of its neutralizing effect, the prevention of hunger 
contractions and the corrective influence on hypoproteinemia. The 
causes of hemorrhage were: peptic ulcer in 11 cases; esophageal varices 
in 6, diaphragmatic hernia in 3, mesenteric thrombosis in 1, ileitis in 
1 and gastritis in 1; in 2 the cause was questionable. Fifteen patients 
were treated medically throughout, with one fatality due to thrombosis 
of the mesenteric artery. Of 7 treated surgically, 1 died on the sixth 
day from atelectasis and pneumonia. 
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Greenblatt and Cohn * studied the azotemia of hemorrhage experi- 
mentally by bleeding normal adults and then feeding them the blood 
withdrawn. There seems to be a critical level, somewhere between 
580 cc. and 800 cc. of whole blood, at which blood lost from the vascular 
system and artificially “bled” into the intestinal tract produces no 
significant azotemia; with larger amounts azotemia occurs. The obser- 
vations support the contention of Block and of Johnson that the azotemia 
of hemorrhage is due primarily to a loss of fluid sufficient to impair 
normal renal function; the absorption of nitrogenous compounds is 
an additional factor. 

PEPTIC ULCER 

Incidence.—There were 43,000 deaths in England and Wales in 
the ten years before the war as the result of peptic ulceration. In two 
vears 23,574 men were discharged from the army (British) with this 
condition. It is estimated that 200,000 fresh instances occur in England 
and Wales alone each year involving males.’ 

Experimental Work.—Shay and others 1” describe a simple method 
for the uniform production of gastric ulceration in the rat. It consists 
in ligation of the pylorus and killing of the animals seventeen to 
nineteen hours later. The procedure is suggested as a method for 
assaying antiulcer hormones. 

Total thyroidectomy was found by Wu?” to have no influence 
on the formation of Mann-Williamson ulcers. 

In an extensive study of peptic activity Driver 1°* found that pepsin 
in tenth-normal sodium bicarbonate will not produce ulcers in the small 
intestine of the dog, with or without pressure. Pancreatin will do 
so only under a hydrostatic pressure of 90 cm. of water in ten hours. 
Bile salts inhibit markedly the digestive action of pepsin at a py of 
1.25. At a py of 3.7 there is no damage of the mucosa regardless of 
the hydrostatic pressure or the presence of bile salts.*°* The digestive 
action of an acid-pepsin solution is reduced by lowering the tempera- 
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ture.'°° The action of mineral oil markedly mhibits the digestive 


action.!°6 


Freeman and Li’ observed that the incidence of peptic ulcer 
among 32 dogs fed a diet deficient in protein was 47 per cent at the 
time of death. The lowering of the dietary fat and the addition of bile 
salts seemed to favor the formation of ulcers in animals deficient in 
protein. The incidence could not be correlated with the survival period, 
hepatic dye, clearance, serum phosphatase activity or lipid content of 
the liver. 

Hartman’s observations '°* in experimental Curling’s ulcers are of 
interest. Of 28 control dogs given third degree burns involving over 
50 to 60 per cent of the shaved body surface, blood cultures were obtained 
in ali; in 77.7 per cent acute duodenal ulcers developed. In 10 dogs 
similarly burned, but given penicillin intramuscularly in amounts rang- 
ing from 10,000 to 50,000 units daily, acute ulcers developed in only 
23 per cent. This observation is interpreted as suggesting that systemic 
infection may be of major etiologic importance in the total pathogenesis 
of acute duodenal ulcers. Pathologic studies, however, demonstrated 
that the final stage of ulceration was a corrosive process and not a 
local infection. The number of animals used was small; the results 
are not sufficient to convince us that infection played a significant role. 

Two investigators report interesting observations on ulcers pro- 
duced by cinchophen. In 10 dogs fed yellow cinchophen peptic ulceration 
developed, whereas in 12 other dogs fed in exactly the same way, with 
the addition of a preparation from the mucosa and submucosa of a 
hog’s stomach and duodenum, no ulcerations were found. Morrison 2° 
suggests that “a protective principle’ is elaborated by the gastric mucosa 
to enable it to resist self digestion and formation of ulcer. Nasio *™ 
reports that the parenteral administration of 5 mg. of calciferol (vitamin 
D,) daily prevented the development of cinchophen ulcers in 60 per 
cent of 12 dogs. Parenteral administration of ascorbic acid had a 
similar effect, whereas the following vitamins were of no value: thi- 
amine, given orally and parenterally; riboflavin, given parenterally; 
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and vitamin K, given parenterally. Parenteral administration of both 
nicotinic acid and nicotinamide seemed to hasten the development of 
ulcer. Parenteral administration of diethylstilbestrol prevented the 
development of ulcers in 100 per cent of the male dogs and in 22 per 
cent of the female dogs given cinchophen. Parenterally administered 
estriol prevented their development in 60 per cent of the animals, but 
large lesions developed in the others. The administration of chorionic 
gonadotropin prevented ulcers in 40 per cent of the animals, and the 
use of “synapoidin’’ (mixture of chorionic gonadotropin and _follicle- 
stimulating hormone from anterior pituitary glands) prevented and 
cured ulcers in 65 per cent.™** We find the positive results obtained 
by Morrison and Nasio difficult to understand. The experiments with 
the hog’s gastric mucosa, diethylstilbestrol, estriol, and chorionic gonado- 
tropin are all of great interest; they should be repeated and, if con- 
firmed, extended. 

Giddings, Wynn and Haldi*'*? have restudied the experimental 
production of ulcer with caffeine. The administration of 75 mg. of 
caffeine per kilogram of body weight by stomach tube to 26 cats daily 
for twenty-one days did not produce ulcers or erosions. Injection of 
the same amount of caffeine daily intramuscularly in a mixture of 
beeswax and oil for the same length of time likewise failed to produce 
erosions or ulcers. Ulcers were produced by caffeine only when the 
dose was large enough to kill the animals. In 34 albino cats given 75 
mg. of caffeine per kilogram of body weight by stomach tube over a 
period of eight to twenty weeks, microscopic changes compatible with 
erosion or ulcer developed in 3. The authors conclude that the data 
available offer no valid basis for the deduction that caffeine-containing 
beverages (as coffee or tea) play a part in the pathogenesis of ulcer 
in human beings. 

Wangensteen '!* reviews completely the modern concepts of the 
causation of peptic ulcer, arriving at the following conclusions: 1. The 
ease of production of perforating ulcer in most laboratory animals by 
the implantation of histamine in beeswax emphasizes the great importance 
of the digestive activity of the gastric juice. 2. It is obvious that fat 
embolism following fracture of long bones may plug the end vessels 
of the mucosa to produce erosions or ulcer, which in the presence of 
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active gastric secretion may result in bleeding. This occurrence has 
been observed clinically, and its counterpart has been produced experi- 
mentally. 3. The production of severe bleeding from erosions or ulcer 
attending the administration of vasospastic agents such as epinephrine 
or betahypophamine accompanied with histamine in beeswax definitely 
suggests the important role of ischemia resulting from an overactive 
vasomotor influence when attended by active gastric secretion. 4. 
Partial obstruction to the venous outflow from the stomach increases 
the weight of the stomach, traceable to resultant edema of the gastric 
wall, especially of the submucosa. Such venous obstruction abets the 
ulcer diathesis. Bleeding erosions or ulcers may be produced by such 
obstructions. 5. The histamine in beeswax technic has proved a useful 
instrument for the appraisal of operations for ulcer It would appear 
that a three quarter resection carried out on the Billroth II plan, a 
short afferent duodenal loop being employed in which the antral mucosa 
and the lesser curvature of the stomach are excised, meets the require- 
ments of a satisfactory operation for ulcer. Wangensteen’s experience 
with this procedure in patients as well as in dogs receiving histamine 
suggests that intractable ulcer may be a myth. 

Vagotomy failed to protect animals from the peptic ulcers induced 
by injections of histamine in beeswax, according to Baronofsky, Friesen, 
Sanchez-Palomera, Cole and Wangensteen.‘'* Supradiaphragmatic sec- 
tion was performed on 13 dogs, 2 cats and 9 rabbits and infradia- 
phragmatic section on 4 cats and 5 rabbits. In 4 of the dogs gastro- 
jejunostomy was done previously. After an interval of seven to nine 
days, injections of histamine in beeswax were instituted. The previous 
operative procedures did not protect against ulcer or erosion. The 
authors point out that since histamine acts directly on the parietal cell 
the results are not surprising and are not to be interpreted as a 
criticism of the application of vagotomy to the problem of ulcer in man. 

3aronofsky and Wangensteen**® have also demonstrated that the 
administration of nitroglycerine in beeswax aids and abets the formation 
of the histamine-induced ulcer. The effect of nitroglycerine is attributed 
to its venous pooling property, which, coupled with normal arteriolar 
reflex contractile responses, leads, after prolonged administration, to 
resultant areas of impaired circulation in the mucous membrane of the 
esophagus, stomach and duodenum. The resistance of these areas to 
acid-peptic digestion is thus lowered and ulcer results. 
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Grossman, Dutton and Ivy **® studied the effect of enterogastrone 
on the induction of ulcers with histamine. In 5 dogs who received 100 
mg. of enterogastrone concentrate daily by subcutaneous injection for 
thirty days prior to the initiation of daily injections of 0.5 cc. of histamine 
suspension and then received enterogastrone concentrate concurrent with 
the histamine the occurrence of peptic ulcer was not prevented. Five 
other dogs who received no pretreatment were given histamine and 
enterogastrone extract concurrently, with similar results. Enterogas- 
trone had been found previously to have an inhibitory effect on the 
Mann-Williamson ulcer. Thus the factors concerned in the production 
of histamine-induced ulcers and Mann-Williamson ulcers seem to be 
different. We find this difficult to understand and suggest that further 
studies are needed. The discussion by Bachrach, Grossman and Ivy"? 
of the resistance of the mucosa to digestion is excellent. The stomach 
apparently does not digest itself when the circulation of its mucosa is 
adequate, when the tolerance of cells to acid pepsin is not exceeded and 
when the nutritional or metabolic condition of the subject is adequate 
for the regeneration and proliferation of the cells of the mucosa and for 
mucus secretion. There is a gradient in the susceptibility of the mucosa 
to injury; the farther it is removed from the site of formation of acid 
pepsin the greater is the susceptibility to damage. 

Iams and Horton ** report the appearance of a gastric ulcer in 
a patient with multiple sclerosis under treatment with histamine. When 
the administration of histamine was stopped, the ulcer healed in twelve 
days. This is the first case in which ulcer has been encountered in 
the administration of more than thirty-eight thousand intravenous injec- 
tions in six years, although similar cases were reported by Browne 
and McHardy.*® 

In conclusion of this section, we wish to call attention to the fact 
that there is now practically no tendency to deny the preeminent role 
of peptic digestion in the causation of ulcer; the lesion is in fact a 
“peptic ulcer.” The experimental work for the past quarter of a 
century has slowly but surely led to this conclusion, reached by 
clinicians in earlier years. The oft repeated statement that nothing 
is known about the cause of peptic ulcer should be discarded; it is 
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absurd. The dictum of Schwarz, “no acid—no acid,” has been thoroughly 
proved even though all phases of the process of formation of ulcer are 
not yet understood. 

Heredity—The occurrence of peptic ulcer, one duodenal and one 
gastric, is reported by Riecker **° in identical female twins whose father 
also had a peptic ulcer (duodenal). This is the fourth such instance 
reported in the current literature and is thought to confirm the hereditary 
nature of the disease. However, coincidence would seem to account 
for such occasional situations. 

Gastric Secretion in Peptic Ulcer—Page**! found no significant 
difference in the fasting free acidity in 137 patients with roentgenologic 
evidence of peptic ulcer of the duodenum and 109 controls. The degree 
of free acidity after a fractional alcohol test meal was not significantly 
different in the two groups. However, while 5.5 per cent of those in 
the group without ulcers had a constant anacidity after administration 
of histamine, this did not occur in any patient in the group with ulcers. 

Sandweiss and others *** report studies of the nocturnal secretion 
both in normal subjects and in patients with duodenal ulcer. Following 
a well balanced meal at 6 p.m. (which included beef broth and fish) 
the nocturnal gastric juice was of the same hydrochloric acid concentra- 
tion and volume in patients with ulcer as in normal subjects of the 
same age and sex. Only 1 out of 22 patients with ulcer were interpreted 
as having a tendency to hypersecretion. This report conflicts with the 
previous reports of other workers. Further observations under better 
standardized conditions will be required to determine the secretory 
differences between patients with peptic ulcer and control subjects. We 
venture to predict that an inconstant tendency to hypersecretion will 
be found in patients with duodenal ulcer. In our experience, a few 
patients with duodenal ulcer and many with gastric ulcer may be 
classified as “low grade secretors,” although all of them do secrete acid 
gastric juice in response to stimulation with histamine. 

Psychosomatic Aspects—The emotional components of illness are 
receiving increasing attention. Mittelmann and his associates !** carried 
out psychiatric interviews with 450 patients admitted to the medical and 


120. Riecker, H. H.: Peptic Ulcer in Identical Twins, Ann. Int. Med. 24: 
878-882, 1946. 

121. Page, R. C.: Gastric Acidity and Occult Blood Studies of Young Adult 
Males with Duodenal Ulcer, Rev. Gastroenterol. 12:343-347, 1945. 

122. Sandweiss, D. J.; Sugarman, M. H.; Podolsky, H. M., and Friedman, 
M. H. F.: Nocturnal Gastric Secretion in Duodenal Ulcer, J. A. M. A. 130:258- 
265 (Feb. 2) 1946. 

123. Mittelmann, B.; Weider, A.; Brodman, K.; Wechsler, D., and Wolff, 
H. G.: Personality and Psychosomatic Disturbances in Patients on Medical and 
Surgical Wards: A Survey of Four Hundred and Fifty Admissions, Psychosom. 
Med. 7:220-223, 1945. 








668 ARCHIVES OF INTERNAL MEDICINE 


surgical wards; 20 per cent had mild neuroses and 10 per cent severe 
neuroses. Anxiety states with predominant gastrointestinal symptoms 
were present in 19 patients, readily discernible psychopathologic con- 
ditions were noted in 10 patients with peptic ulcer and 1 patient had a 
similar psychic disturbance with “colitis.” Three patients with milder 
psychosomatic disturbances had peptic ulcer and another “colitis.” 

Psychiatric studies of 100 patients with peptic ulcer in a general 
hospital in the Mediterranean Theater led Halsted and Weinberg *** 
to the conclusion that the personality pattern of patients with peptic 
ulcer is markedly different from that of the large majority of patients 
with psychogenic dyspepsia. Though superficial from the psychiatric 
viewpoint, these investigations probed the family, educational, occupa- 
tional, social, marital and military background of each patient. Similar 
studies were made of 100 patients with chronic nonulcerative dyspepsia. 
The patients without ulcers were anxious to describe symptoms in 
detail; their symptomatology seemed to be an expression of anxiety 
and insecurity. On the other hand, the patients with ulcers were non- 
committal and unconcerned for themselves, except for the single symptom 
of pain, unless direct questions were put to them. Halsted and Weinberg 
agree with previous workers in picturing the patient with peptic ulcer 
as unrelaxed, hard-driving and overaggressive. Both the patient with 
ulcerative and the patient with nonulcerative dyspepsia possess an under- 
lying insecurity. The type with ulcers finds solution in an abnormal 
drive, restlessness and impatience; the dyspeptic type magnifies his 
every illmess and is overcome by it. 

We are sympathetic to all studies of the psychiatric factors in dis- 
ease of all kinds. However, in so far as peptic ulcer is concerned, the 
picture does not seem complete. The tendency has been to study, 
report and emphasize the patients with more or less obvious emotional 
difficulties. Alexander described a pattern; subsequent workers have 
fitted their patients into this pattern. There are many persons with 
peptic ulcer who can scarcely be described as “unrelaxed, hard-driving 
and overaggressive.” Bearing in mind the difficulty in defining the 
normal personality, we are nevertheless not convinced that the patient 
with peptic ulcer differs essentially from the “normal,” or that the role 
of emotional components in the formation of peptic ulcer or in its recur- 
rence has as yet been accurately assayed. 

Pancreatic Rests and Peptic Ulcer—The literature on pancreatic 
heterotopia is reviewed in two papers, and additional cases are reported.'*5 
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The symptoms are described as those of peptic ulcer, cholecystitis or 
malignant growth or as indeterminate. We find it rather difficult to 
understand the mechanism of distress in such cases and have attributed 
the symptoms to concomitant disease or functional disturbances. Barbosa 
and others 17° analyzed 470 recorded cases. The ratio of males to 
females was almost 3 to 1. The commonest location was in the stomach, 
duodenum and jejunum, in which the incidence was almost 70 per cent. 
In 61 per cent, pancreatic heteropia was considered of clinical significance. 
Hypoglycemia and hyperinsulinism have been observed with heteropic 
pancreatic tissue, presenting both benign and malignant change in its 
insular portion. 

Brucellosis and Peptic Ulcer.—The coexistence of brucellosis and 
peptic ulcer is not remarkable.??* 

Recurrence.—Moutier **° reports 2 well illustrated instances of gastric 
ulcer recurring at the same site. 

In a study of the recurrence rate in 151 patients with peptic ulcer 
proved by roentgenologic study placed on a standard conservative medical 
regimen consisting of a bland diet with six feedings daily, with the use 
of belladonna, phenobarbital and alumina gel, 10 per cent received no 
relief from symptoms; a recurrence of symptoms was noted in an 
average of 5 per cent per month. At the end of the first year two 
thirds of the group had evidence of recurrence. At the end of the 
second year two thirds of the remaining group also had recurrence. 
This is a challenging report. Almost any medical regimen should give 
a better result than this; the old Sippy program certainly did better; 
more statistical analyses of this type are greatly needed.**® 

Medical Management.—Morrison ** fed patients with uncompli- 
cated peptic ulcer gastric juice obtained from normal persons and 
neutralized, filtered and preserved with tricresol. Relief of symptoms 
and prompt disappearance of the crater shown in the roentgenogram 
ensued. The author thinks a “protective principle” is elaborated within 
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the gastric and duodenal mucous membranes and secreted into the 
gastric juice. There are no control studies. 

Twenty-six patients with peptic ulcer, in 12 of whom it was duo- 
denal, in 5 combined duodenal and gastric, in 7 gastric, in 1 suspected 
marginal and in 1 confirmed marginal, comprise the series treated by 
the hyperalimentation program of Co Tui.’*? Three hundred to 400 Gm. 
of amigen were administered daily during the waking hours in eight or 
nine equal feedings. The regimen was continued for two to three weeks. 
Supplementary measures consisted in administration of multiple vita- 
mins and intramuscular injections of liver extract (15 units twice 
weekly). Pain and epigastric distress disappeared in twelve to twenty- 
four hours, and vomiting was relieved in 7 of 13 patients within forty- 
eight hours. The beneficial effects are attributed to the antacid effect of 
the hydrolysate and to the improved synthesis of tissue. Follow-up 
studies revealed the treatment to be as effective, but not more effective, 
than other forms of therapy in relation to recurrence of symptoms. 
Here again control studies are lacking. There is nothing in this report 
to warrant the furor with which it was received by the lay press and 
by the public, aided and abetted by detail men. 

Anion exchange resins, such as “amberlite IR-4” (a polyamine- 
formaldehyde resin), have great speed of action, great neutralizing 
power, complete inhibition of pepsin activity, absence of phosphate ion 
removal, no acid rebound, no constipating effect and no chloride 
removal, as determined by Martin and Wilkinson.1*? The py of 50 cc. 
of gastric juice was brought from 1.0 to 5.0 by 1 Gm. of resin. 

The historical background of enterogastrone, anthelone and urogas- 
trone is traced by Sandweiss.'** Anthelone, found in the urine of 
normal patients, differs from urogastrone in its effect on the Mann- 
Williamson ulcer in that it does not inhibit gastric secretion of acid but 
promotes fibroblastic proliferation, new formation of blood vessels and 
epithelization of the mucosa. Urogastrone, also found in urine, is a 
more potent gastric secretory depressant than enterogastrone, prepared 
from the duodenal mucosa of hogs. Enterogastrone seems to have a 
depressant effect on gastric secretion and motility as well as an antiulcer 
effect similar to anthelone. It is possible that urogastrone may manifest 
some properties of anthelone if administered in sufficiently large doses. 
We confess that we are not yet satisfied with the evidence purporting 
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to show these alleged differences between the three substances in so far 
as their effect on gastric secretion and the healing of peptic ulcer is 
concerned. 

Partial Gastrectomy.—Partial gastrectomy is certainly indicated in 
those cases of gastric ulcer in which the differentiation between benign 
and malignant ulcer is difficult, as in the 2 cases reported by Kiernan 
and Larson.*** King *** performed a modified Hofmeister operation in 
75 consecutive cases, with no deaths. Lahey *** favors a subtotal gas- 
trectomy in all cases of gastric ulcer, provided the patient is a reasonably 
good risk. 

Sanders '*’ reports a study of three hundred and fifty operations 
done on i,147 patients with peptic ulcer. Resections were done in 104; 
in the last 101 the mortality was 3 per cent. The indications for resection 
for gastric ulcer include chronic perforation, repeated hemorrhage, 
obstruction and extensive gastritis. Sanders also favors resection for 
uncomplicated gastric ulcer, pointing out that in 22 per cent of his cases 
of gastric cancer a preoperative diagnosis of ulcer had been made. 
Resection is recommended for duodenal ulcer in the presence of 
recurrent hemorrhage, obstruction, persistent pain or reactivation of 
the ulcer. 

Counsellor '** reports that at the Mayo Clinic from 1928 to 1943 
there was a decrease in the number of surgically treated duodenal ulcers 
from approximately 38 per cent to 12 per cent, operation being reserved 
for those with obstruction, perforation, hemorrhage and _ intractable 
pain. Partial gastrectomy and gastroenterostomy were done with equal 
frequency during 1943. Sixty per cent of patients with gastric ulcer 
received surgical treatment. Hinton '*’ believes that when surgical 
treatment for chronic duodenal ulcer is indicated the lesion should be 
removed in toto. 

Digestive disturbances following partial gastrectomy have received 
considerable attention. Berkman and Heck **° review the literature and 
recommend a high protein diet because of the hypochromic anemia occa- 
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sionally seen. Custer, Butt and Waugh** consider the dumping 
syndrome to be a definite clinical, and probably physiologic, entity 
occurring after gastroenterostomy either with or without gastric resec- 
tion. The incidence after resection is from 5 to 12 per cent. Since it 
apparently results from rapid dumping of food from the stomach into 
the unprepared jejunum, it is well named. When dumping once has 
become established, it is apt to be permanent, since it probably is related 
directly to the size of the anastomotic stoma. 

The results of operations that narrow the opening of the gastric 
remnant have been uniformly good. Reoperation has not been under- 
taken, but it is suggested that this procedure be considered in some of 
the severe cases. A medical regimen is outlined. 

In order to determine the degree of disturbance in digestion, Wol 
laeger and his associates '** first measured the total fat and nitrogen 
content in the feces of 6 adult subjects in good health and in that of 
patients with duodenal ulcer, all of whom were given the same diet high 
in fat (208 Gm. daily). There was no significant difference in these two 
groups, although with a uniform dietary intake the fecal components 
varied considerably. The fecal solids ranged from 15.5 to 40.4 Gm. per 
day, with an average of 26.0 Gm. Fecal fat (ether-soluble fraction) 
varied from 5.5 to 13.6 Gm. per day, with an average of 8.7 Gm. Fecal 
nitrogen content varied from 0.6 to 1.9 Gm. per day, with an average 
of 1.2 Gm. Determination of the total fecal solids, without regard for 
fat ingested, would not be a satisfactory test for steator- 
fat (208 Gm., with 97.5 Gm. of 


the amount of 


he hi intake of 


rhea. In spite of the hig! 
protein and 140.5 Gm. of carbohydrate), relatively little fat was lost in 
the feces. The maximal loss of calories was 6 per cent of those ingested. 
Fourteen patients who had undergone partial gastrectomy were studied. 
In 10 given the same diet the daily excretion of fat exceeded that of 
normal people and of patients with duodenal ulcer. Four patients 
received only half the amount of fat given the first group (104 Gm.), 
but each of them lost a greater percentage of ingested fat than did any 
of the controls. In most instances, however, the amount of fat excreted 
was relatively small. The loss was largest in patients with abdominal 
distress after meals (without peptic ulceration) .'** 
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Of interest in this connection is the report by Richardson *** of a 
jejunocolic fistula with a fatty diarrhea and anemia of a high color index 
type. Closure of the intestinal fistula relieved the fatty diarrhea and 
the anemia. 

Complications of Gastroenterostomy.—sGray and Sharpe *** made a 
comparative study of two groups of one hundred consecutive cases in 
which posterior gastroenterostomies were performed for duodenal ulcer. 
The factors of age, sex, activity of lesion, position of stoma and technical 
skill were fairly constant. Because of the high incidence of postoperative 
retention in group 1, changes in the technic of operation and post- 
operative care vere made for group 2 in order to combat postoperative 
jejunitis, to promote peristalsis and to avoid overloading the stomach. 
These changes consisted in the use of three rows of sutures instead of 
two as well as the postoperative regulation of intake of fluid and the 
administration of medicaments such as tablets of aluminum hydroxide 
gel, neostigmine methylsulfate, phenobarbital, atropine, diphenyl! acetic 
acid and diethylaminoethanol. A comparison of the two groups revealed 
that the incidence of retention of any degree decreased from 35 per cent 
in group 1 to 19 per cent in group 2 and the incidence of serious reten- 
tion (persisting longer than five days) from 24 to 13 per cent. In the 
first group 6 patients were subjected to secondary operation and in the 
second group none. 

Regurgitant vomiting is of two general types: (1) the vomiting that 
develops immediately after operation, suggesting mechanical obstruction, 
(2) the vomiting that develops on the sixth to tenth day after operation, 
occurring most probably because of stomal edema and inflammation. 
For the first type some further operative procedure is frequently 
necessary ; for the second type supportive measures, involving a knowl- 
edge of the principles of blood chemistry and fluid balance, are usually 
sufficient. 

Marshall,’** over a five-year period (1941 to 1945), performed sixty- 
nine resections for gastrojejunal ulcer in a group of two hundred and 
eighty-nine consecutive resections for peptic ulcer. Sixty of the gastro- 
jejunal ulcers had developed after gastroenterostomy, five after inade- 
quate resection and four after the Finsterer prepyloric resection method. 
Fazio ‘47 reports the perforation of a duodenal ulcer fifteen days after 
gastroenterostomy. 
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In a clinical and pathologic study of 100 cases of gastrojejunal ulcer 
treated by resection, Tosseland and McDonald *** found parietal cells 
in the gastric mucosa adjacent to the stoma in the majority of cases. 
In 81 of 87 cases the ulcer occurred on the jejunal side, in 3 on the 
gastric side and in 3 on the anastomotic line. Simple epithelial cells 
were found at or near the anastomotic line in approximately one fifth 
of the cases. Brunner’s glands were found occasionally in the jejunal 
mucosa adjacent to the stoma. While gastrojejunitis, moderate to 
severe, was usually present, there was little or no correlation between 
the severity of symptoms and the degree of inflammation. Suture 
material and magnesium silicate were found in the region of the stoma 
hut appeared to have little direct relationship to the ulcer. 

Ransom '*® reports fourteen late postoperative gastrojejunocolic 
fistulas. The intervals between the original operation for ulcer and 
the entry into hospital for fistula varied between one and twenty-six 
vears, with an average of nine and a half years. Nearly all patients 
required intensive preoperative care for nutritional disturbances. Ten 
were treated with a restorative type of operation, with 1 death; of 
the 9 surviving, recurrent ulcer developed in 5, 3 requiring further 
surgical treatment. Partial gastrectomy was performed in 4 cases, 
with 1 death and no recurrence of symptoms in the 3 survivors. 

l‘agotomy.—In a survey of the present status of vagotomy, 
Dragstedt **° reports data concerning thirty duodenal ulcers, two gas- 
tric ulcers and seven gastrojejunal ulcers treated with vagal section. 
There was a striking and persistent relief of distress, with gain in 
weight and roentgenographic evidence of healing of the lesions. 
Thornton, Storer and Dragstedt '*! discuss the effects of supradia- 
phragmatic section of the vagus nerves on gastric secretion and motility 
in 38 patients with peptic ulcer. The continuous nocturnal fasting 
secretion in patients with ulcer was found to be much greater than that 
in control groups. ‘The hypersecretion, considered chiefly neurogenic 
in character, is much reduced by vagal section. The empty stomach 
of patients with ulcer often displays a hypertonicity and hypermotility 
with exaggerated hunger contractions; these return toward the normal 
state after bilateral vagotomy. Complete section of the vagus nerves 
abolishes the secretion of gastric juice produced by a sham meal or 
by insulin-induced hypoglycemia, but it has little or no effect on the 
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response to histamine or caffeine. The absence of a secretory response 
to a sham meal or to insulin-induced hypoglycemia is considered to 
be good evidence of complete vagal section. 

Arterial Ligation—A different surgical approach is provided by 
Somervell,**? who reports over 380 cases of duodenal ulcer treated by 
gastroenterostomy and ligature of the arteries of the stomach. The 
patients were inhabitants of Travancore, India, where duodenal ulcer 
is extremely common and the average acidity high. Patients with 
normal or only slightly increased acidity and a fasting gastric juice 
with a total acidity of under 60 were treated ordinarily with gastro- 
entesOstomy alone. When the fasting free acidity was above 60, 
gastroenterostomy was combined with ligature of the arterial supply 
of the stomach. The commonest operative procedure is to ligate firmly 
abort five out of every six of the small branches of the large arteries 
suptlying the greater curvature on its anterior and posterior aspects. 
The sheaf of vessels on the lesser curvature is ligated in toto. The 
arteries at the pylorus and within an inch of it need not be tied. The 
usual effect of such ligature is an immediate and considerable drop in 
the acidity of the stomach, although occasionally the operation fails 
to depress acidity. Somervell attributes failure to inadequate ligation 
of the arterial supply or to ligation of the veins with the arteries. 
P'stoperative studies indicate that patients treated with arterial ligation 
with or without gastroenterostomy exhibit a pronounced diminution 
i acid secretion three weeks after operation and that the same diminu- 
tion is present one to five years later. Ligation proved superior to 
gastrectomy in the prevention of recurrent gastrojejunal ulcer. Gastro- 
scopic examination of such patients by Freeman’** before and_ six 
months after gastric arterial ligature had been performed revealed 
that the mucosa had undergone a striking transmutation from the 
hyperplastic state, found particularly in those with obstruction, to a 
normal state. Wood’ subscribes to the view that the control of acid 
gastric juice is the basis of therapy today and reports his results in 
42 cases of duodenal ulcer treated by the ligature method of Somervell. 
An immediate reduction in free acidity occurred in most cases. The 
results are not conclusive, but in the brief period of postoperative 
observation they seem encouraging. 

Urinary Chloride in Pyloric Obstruction—The amount of chloride 
in the urine is considered a more reliable index of chloride balance 
than the plasma chloride content. In 80 per cent of 50 cases of 
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duodenal ulcer with obstruction notable diminution of the urinary 
chloride content was present, although the plasma chloride content was 
normal. The chloride in the tissues undergoes depletion in order to 
maintain a normal blood level. In 60 per cent of patients there was 
a severe alteration in the acid-base balance of the blood; 40 per cent 
had alkalosis and 20 per cent had acidosis. Azotemia was present in 
more than 60 per cent. Hypochloruria together with nitrogen reten- 
tion and disturbances in the acid-base balance constitutes the out- 
standing biochemical feature in patients with pyloric obstruction. 
To supply the needed salt and water, administration of large amounts 
of 3 per cent isotonic solution of sodium chloride is advised, the 
amount required being indicated by determinations of the urinary 
chloride. 

Twenty patients were relieved by medical therapy alone. Thirty 
were treated surgically after restoration of the acid-base balance. The 
time for surgical intervention from the chemical point of view was 
determined by a normal urinary excretion of chloride of more than 
5 Gm. in twenty-four hours (Volhard-Hardy procedure). The total 
urinary excretion should be at least 1,500 cc. in twenty-four hours, 
with a normal specific gravity.’ 

Acute Perforation.—In 96 cases reported by Black and Blackford *°° 
92 involved men and 4 involved women. The mortality in the 
24 patients less than 40 years of age was 4 per cent, in the 33 in the 
fifth decade 12 per cent and in those more than 50 years of age 18 per 
cent. Eighty-seven perforations were duodenal, six gastric and three 
pyloric. Forty-six patients were operated on six hours after perfora- 
tion, with a mortality of 11 per cent, 28 in the second six hours, with 
a mortality of 7 per cent, 12 between twelve and twenty-four ‘hours 
and 5 after more than twenty-four hours, with a mortality in these 
two groups of 25 per cent. Eighty-three of the group gave a previous 
history of peptic ulcer. Closure of the perforation alone was attended 
by the lowest postoperative mortality ; this was the treatment of choice. 

Sandberg’s*®* statistics on 110 patients (101 of them men) are 
similar. Free gas was demonstrated roentgenologically in the abdominal 
cavity in 73 per cent. The mortality for the series was 10.9 per cent; 
for those operated on it was 9.5 per cent. In 68 cases operation was 
performed within six hours of onset, with a mortality of 5.9 per cent; 
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in 28 the interval was six to twelve hours, with a mortality of 10.7 
per cent. 

Of 54 cases followed for two to five years after operation, data 
were obtained in 51. Four patients died of another disease. Forty per 
cent were symptom free after suture or excision plus suture, 20 per 
cent had mild symptoms and in 40 per cent the result was unsatisfactory. 

Forty **7 found 17 deaths in a series of one hundred perforations 
treated by simple suture. The after-history of 70 of the 83 surviving 
patients was studied for periods up to five years. A recurrence of 
digestive symptoms occurred in 38, severe enough in 14 to require 
readmission to the hospital. The rate of recurrence of symptoms was 
highest in patients who had suffered longest from their ulcer before 
operation. In the 70 patients studied, roentgenologic evidence of recur- 
rent or persistent ulcer was found in 43. Ten secondary operations 
were performed, with 2 deaths. 

Illingworth and others ?°* report a study of 733 patients who sur- 
vived operation for perforation; 666 could be traced. Remission of 
symptoms was seldom of long duration. Within one year, 40 per cent 
of the patients had relapsed (symptoms were mild in 20 per cent and 
severe in 20 per cent). After five years, 70 per cent had relapsed 
(symptoms were mild in 20 per cent and severe in 50 per cent). The 
incidence of major complications such as reperforation, hemorrhage 
or other symptoms requiring elective operation was 20 per cent within 
five years. The mortality rate among survivors from perforation was 
somewhat higher than the standard mortality rate. The progress among 
survivors was best in the old and worst in the young patients. Anderson, 
Allen and Packard *** report essentia!ly similar results. 

Kadish and Rivers *®° describe an ulcer perforating into the gall- 
bladder, without abdominal complaints. Pain was present in the right 
Jower portion of the chest. 

Ulcer in Military Service——Garbat ** discusses exhaustively the 
medical problem of peptic ulcer among the military forces, outlining 
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its treatment both organically and psychosomatically. Twiss and Par- 
sonnet '** report 82 consecutive cases of peptic ulcer in naval personnel ; 
in 72 it was duodenal and in 10 gastric. In 55 per cent the ulcers 
were incurred before enlistment. No patient with peptic ulcer should 
be admitted to the armed forces; early separation from service is 
report that in 


163 


recommended in all cases. Reeser and Guthrie 
200 men in the army with peptic ulcer the lesion was located in the 
duodenum in 185 and in the stomach in 13; in 2 both gastric and 
duodenal ulcers were present. In 73 per cent the symptoms antedated 
military service and in 27 per cent they developed in line of duty; 
81.5 per cent were separated from service. 

Hall *** discusses the diagnosis of peptic ulcer in difficult circum- 
stances such as the following: (1) peptic ulcer manifested by atypical 
symptoms, (2) the ulcer symptomatology in the absence of ulcer, 

3) suggestive gastrointestinal symptomatology in the presence of duo- 
denal deformity of old ulceration and (4) peptic ulcer in association 
with other pathologic processes. Harrell and Wilson *® report 66 cases 
of peptic ulcer (0.3 per cent) in a group of 22,000 persons admitted 
to a hospital in Panama. In 10 patients (0.045 per cent) the ulcer 
had perforated on admission. AIl were operated on, with no mortality. 

McCarthy and Knoepp*® report that of 92,094 patients admitted 
to the hospital in 629 (0.68 per cent) the condition was diagnosed 
as peptic ulcer. The incidence of perforation was 4.4 per cent. Fifty- 
nine and three tenths per cent of all patients witli ulcer were dis- 
charged from the service because of the consequent disability ; 80.8 per 
cent of the patients with perforated ulcers were discharged. The 
average duration from the time of onset to the time of operation was 
14.3 hours. The complications were peritonitis (27.7 per cent), 
femoral phlebothrombosis (3.9 per cent), disruption of the wound 
(3.9 per cent), pneumonia (11.5 per cent) and empyema (3.9 per cent). 
There was 1 death, a mortality of 3.57 per cent, in 28 cases. 

Beaver and others’?® describe a perforated duodenal ulcer in a 
27 year old soldier, noteworthy for its complications, which included 
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suppurative peritonitis associated with an infection of the wound and 
resultant incisional hernia, two attacks of acute pneumonitis, acute 
pleural effusion, femoral thrombophlebitis and a pyogenic abscess of 
the liver, with draining sinuses persisting after the acute hepatic 
infection had subsided. In five months the patient received 24,635,000 
units of penicillin by intramuscular injection. The infecting organism 
vas a penicillin-susceptible hemolytic Staphylococcus aureus; this 
therapy was considered of utmost value during the acute phases. 
Ilealing of the tortuous sinus tract in the right upper area of the 
abdomen did not occur until a mechanically perfect system of drainage 


had been éstablished by surgical procedures. 


BENIGN TUMORS 

Scott and Brunschwig '** describe submucosal lipomas as variable 

in size, sessile or pedunculated and located frequently in the pylorus. 
The mucosa overlying the tumor is usually smooth, but ulceration 1s 
not uncommon. A fairly constant feature is the stretching of the adjacent 
tugae to bridge the space between the top of the tumor and the sur- 
rounding mucosa. The clinical picture resembles that of other benign 
gastric tumors. In the case reported the Carcinoma was a coincidental 
record another intra- 


169 


finding. Moricheau-Beauchant and others 
gastric lipoma. In the case described by Hobbs and Cohen **° a lipoma 
acted as the propulsive factor for the invagination into the duodenum 
of three fourths of the stomach. Forty-one instances of intussuscep- 
tion are compiled from the literature. 

Two leiomyomas and a hemangioendothelioma are reported by 
Sherman, Long and Caylor.’** Hillemand and Porcher **? found a 
pedunculated tumor to be a glandular epithelioma. Paul and Chap- 
man '** report the gastroscopic appearance of a localized tumor of the 
anterior wall of the stomach, proved histologically to be a neurofibroma. 
A tumor 5 cm. in diameter in the lesser curvature of the stomach 
proved histologically to be a schwannoma, according to Burlando and 
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others.17* D’Allaines and his associates **° report two benign tumors 
located in the pyloric canal. 

Strassmann }*° reports the accidental finding at autopsy of an ade- 
noacanthoma of the stomach associated with hypertrophic gastritis. The 
metastases in the liver and in regional lymph nodes were due to pure 
squamous cell carcinoma with many cornified pearls. 


HODGKIN’S DISEASE 


Two instances of isolated Hodgkin’s disease of the stomach described 
by Browne and McHardy‘ are the twenty-first and twenty-second 
reported in the literature. Sluggish peristalsis and infiltration of the 
greater curvature suggested lymphogranulomatosis to the _ roent- 
genologist. 
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ERYTHEMA EXUDATIVUM MULTIFORME OF HEBRA AND OF OSLER 

To the Editor:—Dr. E. Rose (Arcu. Int. Mep. 79:360 [March] 1947) has 
criticized the Commission on Acute Respiratory Disease for failure to include in 
the differential diagnosis of erythema exudativum multiforme the group of cases 
which Osler published many years ago under the title “On the Visceral Complica- 
tions of Erythema Exudativum Multiforme” (Am. J. M. Sc. 110:629 [Dec.] 1895) 
Dr. Rose stressed the similarity of title in the diseases described by von Hebra and 
by Osler, although he fully realized that the two conditions are different. Whereas 
the need for this differential diagnosis is undoubtedly true, the comments of Dr. 
Rose indicate an appraisal of the Osler group of cases which is not supported by 
the historical data or by the contents of the paper to which he referred. Since 
Osler is an important historical figure in medicine, it seems fitting to attempt a 
more complete appraisal of his work in this field. 

Von Hebra was the first to use the term erythema exudativum multiforme to 
designate as one entity a wide variety of cutaneous manifestations that had been 
recorded under different titles in the books on dermatology of his period and long 
before (On Diseases of the Skin, London, New Sydenham Society, 1866, vol 
p. 285). It is true that he did not describe all the important features of th 
disease, but his concept represented an important advance. The term multiforme 


1S 


referred to the polymorphous appearances in the eruption as a whole either in the 
same or in different attacks as well as to the various changes that might be 
observed in a single lesion in its course of development. This is the entity with 
which the Commission on Acute Respiratory Disease was chiefly concerned. 

Osler’s contributions really began in 1888, and his last paper appeared in 1914. 
The following titles will show the evolution in his concept: (a) On a Form of 
Purpura Associated with Articular, Gastro-Intestinal and Renal Symptoms, New 
York M. J. 48:675, 1888; (b) On the Visceral Complications of Erythema Exuda- 
tivum Multiforme, Am. J. M. Sc. 110:629, 1895; (c) The Visceral Lesions of the 
Erythema Group, Brit. J. Dermat. 12:227, 1900; (d) On the Visceral Manifesta- 
tions of the Erythema Group of Skin Diseases, Am. J. M. Sc. 127:1, 1904; (e) On 
the Surgical Importance of the Visceral Crises in the Erythema Group of Skin 
Diseases, ibid. 127:751, 1904; (f) The Visceral Lesions of Purpura and Allied Con 
ditions, Brit. M. J. 1:517, 1914. 

The first paper presented little that was different from the entity described so 
well by Henoch. The second paper, however, represented a distinct advance in 
that a consideration of cutaneous manifestations other than purpura was included, 
and here one gets the first inkling of why Osler used the same title, erythema 
exudativum multiforme, as did von Hebra. This is the paper to which Dr. Rose 
refers, and an examination of it shows that Osler was dealing practically always 
with the same entity which had been previously called Henoch’s purpura but to 
which Osler added the lesions resembling “erythema multiforme.” Perhaps 1 case, 
possibly 2, may not belong in the same category, but the rest of the 11 cases 
presented the same monotonous clinical picture, with some slight variations. To 
me at least this is a reasonably homogeneous group of cases. The third paper 


shows a new title again—“the erythema group.” Here Osler said: “It was really 
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very difficult to find a name under which to group the cases.” Yielding to the 
criticisms of his friends in the dermatologic field, although sensing that their 
criticisms were not entirely clear, Osler dropped the term erythema exudativum 


p.” I am not certain 


multiforme and substituted the name “the erythema grou 
that this group of 7 new cases was homogeneous in type. Indeed, his case 13 may 
have been an example of Hebra’s erythema exudativum multiforme, with coinci- 
dental colicky attacks in a person who had been recently subjected to surgical 
removal of an ovarian tumor; however, the data do not permit an accurate evalua- 
tion, and Osler may have interpreted the case correctly. In this paper the con 
cluding sentence explains why his concept, if not already heterogeneous, was 
destined to become so, for he said that there is “a positive advantage in recognizing 
the affinities and the strong points of similarity in affections usually grouped as 
separate diseases.” In the fourth paper Osler’s group of cases had definitely 
become heterogeneous; thus his cases 19 and 26 were classic examples of systemic 
lupus erythematosus. Osler himself said: “A criticism has been made of my 
previous papers that I had jumbled together a motley group of cases, some pur- 
pura, some of angioneurotic edema, others of peliosis rheumatica; and still others 
again of exudative erythema. I did so on purpose, for I was seeking similarities 
not diversities, and I refrained as much as possible from the use of specific 
terms, oiten, indeed, not knowing what to call a case watched for a long period.” 
In his fifth paper Osler stressed the surgical importance of the “erythema group,” 
but it should be noted that his remarks applied chiefly to cases of what can be 
called the Osler-Henoch-Schoénlein disease. The general purpose of this article 
was to point out the frequency with which this condition could be mistaken for 
appendicitis, intussusception, obstruction of the bowel, renal colic and other 
conditions. Osler said: “So far as I know, it (meaning colic) is never dangerous 
In no case recorded has death resulted, I believe, from intestinal causes.” This 
statement needs to be modified, and, indeed, Osler himself referred to one ot 
Sutherland’s cases in which death occurred from peritonitis following intussuscep- 
tion. Nevertheless, this paper represented probably the beginning of a_ better 
evaluation of the difficulties in the diagnosis of the surgical complications of this 
disease. In the sixth and final paper the title reverted once more to purpura as 
the main theme, along with the allied conditions. The heterogeneity of the con- 
cept is now obvious, but despite this there is no doubt that the paper will prove 
to be classic in the sense of fine Hippocratic observation. In it is detailed an 
enormous clinical experience of cases which were interpreted as involving analogous 
changes in the skin and internal organs. Moreover, Osler mentioned the possi 
bility that the acute renal alterations could pass over into the subacute and chronic 
stages with their attendent consequences. There are many other observations of 
wide interest in this paper, and it is so well written that one can, for the most 
part, readily classify the cases in their proper categories. That Osler had kept 
abreast of the time is shown by the following comment: “Before long the anaphy- 
lactic key will unlock the mysteries of these cases.” Today, more than thirty years 
later, this prophesy has not yet been fulfilled, although an offshoot of this concept 
is the one most widely held. 

Osler’s reputation has been often considered as dependent on his personal 
attributes, his educational views and his teaching ability. These papers, among 
many others, point to his influence as a great clinician who contributed much to 
clinical medicine. This group of cases was a source of inspiration to many who 
were interested in the relation of dermatology to internal medicine and vice versa, 
and among these may be mentioned Emanuel Libman, who was impressed by the 
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importance of these papers and often cited them as models. Heterogeneous as his 
cor.cept later proved to be, Osler added much to the concept of a special type of 
disease which can be conveniently called the Osler-Henoch-Schonlein disease. 
From the clinical point of view little can be added aside from a better description 
of the cutaneous lesions. Osler stressed the important principle that the skin may 
show changes that are the counterpart of those in the internal organs, if not 
pathologically, at least clinically; for, it should be noted, Osler himself never 
reported any postmortem observations in his own cases. It should also be stressed 
that in none of the cases detailed by Osler was there evidence of rheumatic fever 
in the sense of the Aschoff body. 

There are two important lessons of historical value that can be drawn from a 
study of Osler’s papers. First, the attempt to find similarities led to the establish- 
ment of a heterogeneous concept. This should teach us that attempts, whether 
clinical, pathologic or experimental, to create common denominators on the basis 
of a general feature, such as the simultaneous occurrence of lesions in the skin 
and internal organs or a similar pathogenesis, should be viewed with caution. 
Second, the need for close cooperation between internists and dermatologists is 
evident; with such cooperation knowledge of the borderline fields would have 
prevented some of the confusion in the selection of such terms as erythema exuda 


tivum multiforme and others. ike Gir. WE. Mew Dick 








News and Comment 


GENERAL NEWS 


Announcement of the 1949 International Congress on Rheumatic Dis- 
eases.—A congress of La Ligue Internationale Contre le Rhumatisme, providing 
for meetings in New York, Philadelphia and Boston, was to have been held in 
the United States during 1940. This Congress was interrupted by the War. At 
that time a statement was distributed widely in the United States and also pub- 
lished in England, outlining the situation presenting and the extent to which 
preparations had advanced, and indicating a desire on the part of the United States 
to consummate the congress at the earliest opportunity after cessation of hostilities. 


It is now clear, since termination of the war, that gfforts are being made in 
many of the countries of Europe toward resumption of progressive and large scale 
activities in the field of rheumatic diseases, notwithstanding the many existing 


numbers of groups in the various countries of Europe and 


handicaps. Increasing g 
avowedly desirous of meeting each other 


in the United States and Canada are 


and exchanging ideas. At this stage in the development of international coopera- 
ion, it seems of the highest importance that the medical profession, representing 


one of the major fields of science, lend to the situation under discussion everything 


within its power in order to bring together fellow wofkers in the same field with 


the aim of enabling them to know one another better, to exchange ideas and to 
build further toward that ideal of international understanding fundamental to any 
permanent peace. During the past year, a great deal of correspondence has taken 
place and there has been considerable rsonal contact between many persons 
interested in rheumatic diseases who are desirous of holding an international con- 
gress as soon as possible. It seems clear that 1949 is the earliest date at which 
a movement of such significance can be attempted. : 


can Rheumatism Association therefore, through its appointed repre- 
pursuant to the interrupted plan for 1940, officially announces to all 





The An 








sentatives < uz 
members of La Ligue Internationale Contre le Rhumatisme its desire and intention 
to sponsor an International Congress for Rheumatic Diseases in the United States 


t 
ear 1949, the exact time and place to be determined later but to be approxi- 


contemporaneous with the Annual Convention of the American Medical 
association extends a most cordial invitation. 


\s arrangements develop, appropriate additional announcements wii! be forthcoming 


in the J 
mately 
Association. To all interested, the 


Course in Application of Nuclear Physics to Biologic and Medical 
Sciences.—The University of California Medical School, in association with 
University Extension, University of California, announces a course in the Applica- 
tion of Nuclear Physics to the Biological and Medical Sciences to be given at the 
Medical Center, in San Francisco, from June 30 through July 18, 1947. It will 
consist of didactic lectures, laboratory demonstrations and seminars for round 
table discussions and will be open to persons in the fields of medical and biologic 
research. 

Detailed, information may be procured from Dr. Stacy R. Mettier, head of 
postgraduate instruction, Medical Extension, University of California Medical 





Center, San Francisco 22, Cali 








Book Reviews 


Synopsis of Pathology. By W. A. D. Anderson. Second edition. Price, $6.50. 
Pp. 741, with 327 illustrations, 15 in color. St. Louis: C. V. Mosby Company, 
1946. 

This second edition of the deservedly popular text first published in 1942 
reveals atiditions and improvements in almost every chapter. One is impressed by 
the generally excellent black and white photomicrographs but disappointed in a 
number of the color plates, of which numbers 3, 6, 8, 13, 14 and 15 are particularly 
poor in histologic detail. One wonders why the author chose two photomicrographs 
to illustrate Treponema pallidum in tissues but gave no photomicrographs of 
syphilitic chancre or granuloma inguinale and why three photomicrographs of 
mesothelioma of the pleura, a rare lesion, are shown but none of the lesions 
observed in asthma, silicosis or lipid pneumonia, which are common. In general, 
however, the morphologic aspects of disease, gross and microscopic, are well 
described and unusually well illustrated by numerous photographs. 

Statements such as that appearing on page 193, that “nearly all true aneurysms 
of the aorta are of syphilitic origin,” should be qualified, since abdominal aortic 
aneurysms in elderly white persons are usually arteriosclerotic in origin. The 
scope of the book being considered, however, such shortcomings are infrequent, 
and the work as a whole compares favorably with much larger textbooks. The 
bibliography is to be commended in particular. The references are well chosen, 

English and of recent date. The author states that the book is designed 


written in ! 
to be useful to the medical student, to the dental student and to the clinician. 
This reviewer believes that the author has achieved his purpose admirably. 


Journal of the History of Medicine and Allied Sciences. Published quar- 
terly Price, $7.50 in the United States, Canada and Latin America; $8.50 
elsewhere. Single copies, $2.50. New York: Schuman’s. 

The ArcHIVEs is always glad to welcome an attractive newcomer. This new 
journal of medical history appears to be well bred, charming and well dressed, 
which is about all that any dowager can say for a debutante. 

There is need for another journal in the field of medical history. The members 
of the editorial board of this one are to be congratulated for what they have in 
mind. They propose to publish contributions on all aspects of medical history, 
avoiding narrow bibliographic or philologic material and cultivating broader fields. 
The first number contains several pleasant articles, a section labeled “Notes and 
Queries,” which promises interesting growth, and another comprising book reviews, 
which is certain to be valuable. On the whole, medical libraries should certainly 
becomé subscribers to a journal so likely to prove valuable for teaching or research; 
and so should physicians and students who believe that familiarity with the past 
is the safest guide for unrolling the future wisely. 


Diabetes: A Concise Presentation. By Henry J. John, M.D. Price, $3.25 
Pp. 300. St. Louis: C. V. Mosby Company, 1946. 


This is a readable book which discusses the modern treatment of diabetes in 
an interesting way. The author expresses the belief that the essential criterion for 
success lies in the maintenance of a nearly normal blood sugar level. He defends 
this thesis loyally. 

The portions dealing with the composition of diets, the use of insulin and the 
management of complications are more orthodox but no less clearly expressed. 
As is stated in the preface, a good deal of the contents can be found in articles 
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which the author has written and published in various medical journals. It is 
useful, however, to have so much of his experience documented in a single volume. 

Dr. William St Middleton has added a foreword which is characteristically 
charming and well written. On the whole, the book is worth owning 


The Vitamins in Medicine. By Franklin Bicknell, D.M., M.R.C.P., and 
Frederick Prescott, M.Sc., Ph.D., A.R.I.C., M.R.C.S. Second edition. Price, 
$12. Pp. 916, with 208 illustrations. New York: Grune & Stratton, Inc., 1946. 
This book provides a vade mecum for the physician who ought to have at hand 
a ready reference to the more important literature on vitamins. It is as complete 
a review of the subject as is feasible for this intended usefulness. Apparently 
1othing of much significance was omitted that was available to the authors up to 
the date of the completion of their task—June 1945. The first edition, which was 
published in 1942, has been altered rather extensively. The chapters on the vitamins 
of the vitamin B complex have been largely rewritten. A chapter on the “essential” 
unsaturated fatty acids has been added, and other material has been amplified or 
amended 
The rate of accumulation of information on vitamins and the fact that this 
information is scattered through the journals of more than a dozen special fields 
make it difficult for even the specialist in nutrition to keep abreast. The authors 
f this volume, with commendably good judgment, have analyzed some four 
thousand, five hundred of the more significant publications covering the history, 
chemistry, food sources, physiology, pharmacology, human requirements, methods 
for detection of deficiencies and therapeutic uses of the vitamins Increased 
familiarity on the part of the physician with the physiologic and pharmacologic 
basis for the use of vitamins in treatment is badly needed as an antidote to the 
frequently untrustworthy statements of the salesmen of vitamins from whom the 
average physician has received far too much of his education in this subject. 


Research in Medicine, and Other Addresses. By Sir Thomas Lewis. Second 
edition. Price, 5s. Pp. 112. London: H. K. Lewis & Co., Ltd., 1945 

This is a second edition of a series of articles and lectures previously reviewed, 
the contents of which are or should be familiar to every student and teacher of 
medicine. To the series have been added three new addresses under the tittle 
“Reflections upon Reforms in Medical Education.” A note from the publishers 
states that the proofs were passed for publication shortly before Sir Thomas Lewis’ 
untimely death and that publication was delayed due to printing difficulties. The 
publishers hope, as all do, that “they will further the cause to which Sir Thomas 
Lewis devoted so much attention.” 

The essays for the most part revolve about the theme which Sir Thomas Lewis 
continued to stress throughout his life—that the problems daily encountered in 
medical practice are capable of solution by physiologic methods applied to clinical 
work and that, “to cure or alleviate human disease, research must begin and end 
by direct studies upon real people.” 

This volume should be read by every teacher of medicine or physiology who 
is not familiar with it and reread by those who are. 
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Hyperthermia: See under Fever 
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tory tract, conjunctivitis, stomatitis and 
balanit acute clinical entity, probably 
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homologous serum hepatitis following trans- 
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bacterial endocarditis ; study of end results 
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methods of administration, criteria for 
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of acute disease, 272 
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and hypopituitarism, 322 
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schistosomiasis japonica, with reference 
to antimony treatment and with report of 
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with report of 2 autopsies, 62 

present status of problem of 
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eosinophilic granuloma of bone; report of 
case with multiple lesions of bone and 


pulmonary infiltration, 176 
intratracheal penicillin therapy in suppura- 
tive bronchiectasis, 570 
unusual pulmonary disease, 626 
Lymphadenitis: See Lymph Nodes 
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hemolytic streptococcic sore throat: post- 
streptococcic state, 401 
Lymphoma: See Hodgkin’s Disease 
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bacterial endocarditis; study of end re- 
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malaria in treatment of syphilis, 93 
induced, of foreign origin, 185 
inoculation .-‘laria in treatment of syphilis 


publie health aspects of inoculation malaria 
98 


Therapeutic: See Neurosyphilis; Syphilis 
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therapy, complications of, 95 

therapy in syphilitic optic atrophy, 100 


malaria of 
various 


treatment of Plasmodium vivax 
foreign origin comparison of 
drugs, 365 
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Malta Fever: See Undulant Fever 
Marble, A.: Induced malaria of foreign origin, 
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drugs, 365 


Martin, H. E.: Necrosis of renal papillae and 


acute pyelonephritis in diabetes mellitus, 
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Meacham, W. F.: Epileptogenic effects of peni- 
cillin; experimental study, 465 


Medicine, Aviation: See Aviation and Aviators 
Military: See Military Medicine 


Psychosomatic: See Mind, body and mind 
research fellowships in, 127 
Tropical: See Tropical Medicine 
Meningitis, meningococcic, associated with 
transitory diabetic syndrome, 614 
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their intravenous administration, 449 
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307 


Bacteria 
See 
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Military Medicine: also Aviation and 


Aviators; etc 
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ulcer in military service, 677 

unusual pulmonary disease, 626 
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therapy in syphilitic optic 


venereal disease 
Nephritis: See 
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Nutrition: See also Diet’ and Dietetics; etc 
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Hemolytic streptococcic sore throat; post- 
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Siltzbach, L. : Intratracheal penicillin ther- 
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test for quantitative vibratory sensation in 
diabetes, pernicious anemia and _ tabes 
dorsalis; diagnostic and prognostic ‘alue, 
602 
Spink, W. W.: Hemolytic 
throat; course of acute disease, 
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streptococcic sore 
79 


in treatment of 
with polyarth- 


Sterility, American Society for Study of, 252 
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diverticula, 650 

experimentally induced infectious hepatitis ; 
roentgenographic and gastroscopic obser- 
vations, 457 
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during past decade, 1 
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Syphilis See also Neurosyphilis; 
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prevalence, 108 
review of recent literature, 92 
streptomycin in, 92 


throat course 


sore 


poststreptococcic 


sore 


experiences 


Endocarditis 


Venereal 
diseases, 


penicillin or 


atrophy, 
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Uleers, Duodenal: See Peptic Ulcer 
Peptic: § Peptic { 
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